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HE  work  whicli  I  now  present  to  tlie  public  in 
aprinted  form, is  the  result  of  my  observations, 
reflections,  inquiries,  investigations  and  re- 
searches for  more  than  forty  years  ;  nearly  a  fourth 
part  of  which  time  has  been  exclusively  devoted  to 
it  with  an  assiduity  which  has  almost  wholly  sacri- 
ficed my  social  enjoyments  of  life,  and  taxed  my  mind 
and  body  to  a  degree  which  has  greatly  impaired  the 
vigor  of  my  health,  and  probably  in  no  small  measure 
abbreviated  the  period  of  my  earthly  existence.  And 
yet  I  am  very  far  from  being  satisfied  with  what  I 
nave  done.  I  feel  that  if  I  could  have  ten  years 
more  of  health  and  opportunity,  I  could  greatly  per- 
fect the  labors  of  the  past  ten  years.  In  regard  to 
the  great  principles  which  I  have  advanced,  and  all 
the  practical  bearings  of  those  principles,  I  feel  the 
most  entire  confidence,  and  have  no  wish  for  longer 
time  to  satisfy  myself  of  their  correctness ;  but  I 
think  that  with  more  time  and  labor,  I'  could,  in 
many  respects,  improve  the  method  in  which  I  have 
presented  them,  and  give  more  strength  to  the  argu- 
ment and  force  to  the  illustration. 

My  undertaking  has,  from  the  commencement  of 
my  career  as  a  public  lecturer,  been  a  most  difficult, 
as  well  as  a  most  arduous  one.  I  have  endeavored, 
for  nearly  ten  years  past,  by  oral  instruction,  to  bring 
to  the  comprehension  and  understanding  of  the  popu- 
lar and  unlearned  mind,  one  of  the  most  abstruse 
and  complicated  subjects  within  the  range  of  the  natu- 
ral sciences.  To  do  this  with  any  degree  of  success, and 
to  excite  and  keep  up  suflicient  interest  in  the  minds 
of  those  I  wished  to  benefit,  to  make  them  willing  to 
attend  to  such  instructions,  I  have  been  compelled  to 
exercise  all  the  versatility  of  power  and  resource  that 
I  have  been  able  to  command.  This  of  necessity,  has 
obliged  me  to  depart  widely  from  that  conciseness  and 
simplicity  of  method  which  properly  belong  to  scien- 
tific reasoning  ;  and  to  be  at  times  diffuse  in  manner, 
and  redundant  in  illustration.  And  now,  I  am  fuDv 
conscious  that  if  learned  men,  of  severely  disciplined 
minds,  do  my  work  the  honor  to  peruse  it,  they  will 
find  occasion  to  complain  of  the  same  evils  in  the 
printed  form  of  my  lectures.  And  my  apology  is,  that 
I  have  still  in  view  the  same  great  class  of  people, 
if  Jny  design  had  been  to  prepare  a  work  for  the 
scientific  reader  only,  I  should  have  written  it  in  very 
different  style  and  method  ;  but  my  desire  is  to  carry 
my  instruction  into  every  family,  and  to  be  understood 
by  every  individual  of  ordinary  capacities.  And  if  I 
have  not  erred  in  judgment,  I  have  not  retained 
more  diffuseness  of  style,  nor  copiousness  of  illustra- 
tion, nor  indulged  more  in  repetition  than  the  best 
adaptation  of  such  a  work  to  the  popular  mind  re- 
quires. My  great  object  is  to  have  the  principles 
which  I  inculcate,  clearly  understood.  And  minds 
wholly  unaccustomed  to  scientific  investigations  can- 
not readily  apprehend  the  general  principles  of  such 
a  complicated  subject  without  a  fulness  of  explanation 
and  illustration,  approaching  to  redundancy. 

But  it  may  be  asked,  if  I  intend  my  work  for  the 


unlearned  reader,  why  I  have  not  wholly  refrained 
from  the  use  of  the  technical  terms  of  scientific 
language,  and  expressed  myself  in  terms  that  every 
one  can  readily  understand  ?  This  is  a  difficulty 
which  I  have  fully  appreciated,  and  at  first,  en- 
deavored to  avoid  ;  but  I  soon  found  that  it  would 
compel  me  to  use  great  circumlocution  and  tedious 
repetition  :  and  on  further  reflection,  I  was  satisfied 
that  it  is  best  even  for  the  unlearned  reader,  that  the 
technical  terms  should  be  retained,  and  so  explained 
that  he  can  understand  them.  Thus,  when  describ- 
ing the  nervous  system,  I  at  first  gave  a  particular 
description  of  the  irisplanchnic  nerve  (220),  without 
giving  its  scientific  name;  and  in  the  course  of  one  or 
two  pages  I  was  obliged  to  speak  of  that  nerve  again, 
and  found  myself  under  the  necessity  of  repeating  the 
whole  description,  for  want  of  a  name ;  and  then  the 
thought  occurred  to  me,  that  however  well  my  readers 
might  become  acquainted  with  the  anatomy  of  the 
nervous  system  by  studying  my  book,  yet  if  they 
should  take  up  any  other  work,  in  which  the  tris- 
planchnic  nerve,  or  any  other  part  of  the  human 
system  was  spoken  of  in  the  ordinary  language  of 
science,  they  would  not  be  able  to  understand  what 
parts  were  intended,  any  better  than  they  would  if 
they  had  never  seen  a  description  of  the  parts.  If  by 
any  means,  therefore,  we  can  make  the  unlearned 
reader  acquainted  with  the  meaning  of  these  terms, 
we  greatly  benefit  him ;  for  we  thereby,  as  it  were, 
teach  him  the  alphabet  of  science,  and  greatly  increase 
and  enrich  the  furniture  of  his  mind ;  which  always 
enlarges  his  understanding  and  facilitates  his  attain- 
ments in  knowledge.  With  this  conviction,  I  have 
retained  the  technical  terms  of  science  pertaining  to 
my  subject,  and  have  endeavored  to  enable  every 
reader  to  understand  them,  by  explanations  in  the 
text,  and  by  continual  references.  Thus  in  313  I 
explain  the  meaning  of  the  terms,  organ,  tissue,  vis- 
cera, etc.,  and  afterwards  when  I  use  these  terms,  I 
frequently  refer  back  to  this  section.  By  these  means, 
and  by  the  help  of  a  key  or  dictionary,  attached  to 
the  volume,  containing  all  these  terms  with  a  full 
explanation  of  them,  I  hope  every  reader  will  soon  be 
able  to  come  to  a  clear  and  ready  understanding  of 
them. 

I  have  endeavored,  as  far  as  I  could  in  such  a  work 
as  this,  to  follow  the  plan  of  Euclid's  Elements  of 
Geometry  :  that  is,  by  referring  continually  to  pre- 
viously ascertained  principles,  or  established  facts  and 
conclusions,  whenever  they  are  involved  or  illustrated 
or  alluded  to  in  any  process  of  reasoning,  1  have  made 
one  part  explain  and  corroborate  iinother,  and  by  this 
means,  I  have  put  it  in  the  power  of  every  individual 
of  suitable  age  and  oi-dinary  intelligence,  by  a  proper 
degree  of  application,  to  attain  to  a  very  clear  and  full 
understanding  of  my  work,  not  only  in  its  particular, 
practical  bearings,  but  in  its  general  system  of  prin- 
ciples as  a  science.  I  hardly  need  remark,  however, 
that  a  work  of  this  kind  cannot  be  read  as  an  amus- 
ing novel,  nor  as  an  entertaining  narrative  or  history ; 


PREFACE. 


but  it  must  be  studied,  attentively,  and  perhaps  at 
first  with  considerable  labor,  or  few  will  be  the  wiser 
or  the  better  for  the  time  thev  devote  to  it  It  is  not 
possib  e  that  such  a  work  as  this,  which  has  required 

in  ?  fu  °/ ""^"y  y^""-"  '0  P'-o'Ju^e  it, 

tan  be  ful  y  comp.ehended  from  a  single  hasty  peru- 
sal.  even  by  a  well  disciplined  and  much  improved 
mind  ;  and  st.  1  less,  by  minds  destitute  of  scientific 
education  and  habits  of  close  and  connected  thinking. 

It  is,  perhaps,  proper  that  I  should  explain  in  this 
place,  a  single  point,  in  relation  to  my  general  subject 
concerning  which  there  appears  to  have  been  much 
popular  error  of  opinion.     The  idea  has  very  fre- 
quently been  advanced,  that  mv  whole  theory  in 
relation  to  human  diet,  has  been  founded  on  the 
opinions  of  Pythagoras  and  others  who  have  taught 
that  man  ought  to  subsist  entirely  on  vegetable  food 
But  nothing  is  farther  from  the  truth  than  this.  I 
had,  It  is  true,  read  Pyth-agoras  and  others  who 
subsisted  on  vegetable  food  ;  but  the  subject  had  never 
made  the  slightest  impression  on  my  mind;  and 
nothing  was  more  remote  from  my  thoughts,  when  I 
commenced  my  labors  as  a  public  lecturer,  than  the 
idea  that  man  ought  to  confine  himself  wholly  to 
vegetable  food.    From  the  natural  turn  of  my  mind, 
1  had  from  childhood  been  given  very  much  t.)  ob- 
servations and  reflections  and  inquiries  concerning-  the 
anatomy  and  physiology  of  the  human  body  (550)  • 
but  without  any  other  object  in  view  than  the  grati- 
facation  of  my  thirst  for  knowledge,  and  particularly 
knowledge  of  first  principles,  and  the  relation  of  cause 
and  effect.    Being  very  early  in  life  convinced  by 
observation,  of  the  mischievous  eflfects  of  intoxicating 
drinks,  I  began  while  yet  a  lad  to  remonstrate  with 
my  companions  and  others  against  the  use  of  them. 
This  led  me  not  only  to  ajiply  what  physiological 
know  edge  I  possessed,  but  also,  to  improve  that 
knowledge  continualljr,  in  order  to  convince  others 
of  the  correctness  of  my  opinions.    In  June,  1830,  I 
was  prevailed  on  to  become  the  general  agent  of  the 
Pennsylvania  State  Society  for  the  suppression  of  the 
use  of  Ardent  Spirit.  But  withmymental  constitution, 
It  was  impossible  for  me  to  be  satisfied  with  mere  de- 
clamation against  drunkenness.    I  wished  to  give  my 
hearers  the  reasons  why  they  should  not  use  intoxi- 
cating drinks.    This  led  me 'to  apply  my  mind  more 
exclusively  and  diligently  than  ever  to  the  study  of 
human  physiology,  and  finally  to  animal  and  vege- 
getable  physiology  in  general :  but  without  proposing 
to  myself  any  conclusion  to  which  I  could  arrive,  or 
even  dreaming  whither  my  pursuits  would  lead  me. 
I  was  an  honest  and  sincere  inquirer  after  truth  ;  and 
willing  to  receive  its  teachings  and  follow  where  it 
led  without  waiting  to  see  how  it  would  afl'ect  mv  in- 
terests or  my  habits.  In  this  manner  I  was  led  on,  from 
step  to  step,  in  my  purely  physiological  investigations, 
and  was  as  much  surprised  at  the  discoveries  which  I 
made,  as  any  have  been  at  the  conclusions  to  which 
I  arrived. 

_  Having  served  the  Pennsylvania  Temperance  So- 
ciety about  six  months,  I  resigned  my  agency,  without 
any  idea  of  continuing  my  labors  as  a  public  lecturer. 
Soon  after  my  resignation,  however,  I  was  persuaded 
to  give  a  course  of  my  lectures  on  human  physiology, 
diet,  and  general  regimen,  at  the  Franklin  Institute 
m  Philadelphia;  and  before  I  had  completed  this 
course,  I  received  an  urgent  invitation  from  New 
Vork,  to  visit  that  city,  and  deliver  my  lectures 
there.  In  New  York,  I  received  pressing  invitations 
from  every  quarter;  and  thus,  most  unexpectedly 
to  me,  have  1  beep  kept  industriously  employed  in 
this  great  field  of  labor,  till  the  present  time :  and 
my  public  lecturing,  though  extremely  arduous,  has 
by  no  means  been  the  severest  part  of  my  labor. 
Almost  every  hour  of  my  life,  during  the  whole  time 
not  necessarily  appropriated  to  the  wants  of  my  na- 
ture— including  many  hours  that  others  devote  to 


employed  in  the  most  intense  mental 
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01  e,  has  neither  been  founded  on,  nor  suggested  by 
he  opinions  of  others  who  have  taught  t^!t  yegetll 
ble  food  IS  the  proper  aliment  of  the  human  spef ies  , 
but  my  eye  has  been  continually  fixed  on  the  living 
body,  observing  its  vital  phenomena,  studyinir  its 
vital  properties  and  powers,  and  ascertaining  its  phv- 
siological  laws  :  and  wholly  without  the  conscious, 
ness  that  any  human  being  had  ever  advanced  the 
Idea  that  man  should  confine  himself  to  vegetable 
food  ;  and  wholly  without  the  purpose  in  my  mind, 
of  establishmg  such  a  position  !     But  I  was  unex. 
pectedly  and  irresistibly  brought  to  such  a  conclu- 
sion,  purely  by  my  physiological  investigations.  Vet 
when  I  had  thus  arrived  at  this  conclusion,  and 
began  to  look  about  me,  and  survey  the  history  of 
man,  1  soon  discerned  that  there  were  not  wanting 
tacts,  in  the  experience  of  the  human  family,  to  cor- 
roborate  the  conclusion  to  which  I  had  been  brought 
by  my  physiological  investigations :  and  when  I 
came  to  advance  my  opinions  on  the  subject  in  pub- 
Jic  immediately,  on  every  hand,  statements  and  facts 
and  testimonies  began  to  flow  in  upon  me  in  abund- 
ance.    Every  one  who  heard  me,  and  who  had  ever 
read  or  heard  of  anything  which  corresponded  with 
my  views,  kindly  communicated  it  to  me.    In  this 
manner  I  have  come  in  possession  of  nearly  all  the 
facts  and  authorities  which  I  have  employed  in  the 
Illustration  or  corroboration  ol  my  principles  ;  but  in 
no  case  have  the  principles  been 'drawn  from  these 
facts  and  authorities.  And  it  is  but  just  that  I  should 
add,  that  many  of  the  authors  which  I  have  cited,  I 
have  not  read,  but  have  been  indebted  to  the  kindness 
of  friends,  who  have  read  them  for  me,  and  furnished 
me  with  such  extracts  as  they  thought  would  be 
serviceable  to  me.    In  short,  I  must  frankly  acknow- 
ledge that  I  have  had  much  less  to  do  w'ith  books 
than  with  living  bodies,  in  all  my  physiological  in- 
vestigations.     I  shall  not  therefore  be  surprised  if 
men  of  general  reading  find  that  many  opinions  which 
I  have  advanced  as  peculiar  to  myself,  have  been  ad- 
vanced by  others,  with  whom  I  am  unacquainted  :  for 
my  mind  has  ever  been  much  more  given  to  observa- 
tion and  reflection  than  to  reading,  and  hence  my 
knowledge  of  books  is  very  limited. 

On  the  subject  of  anatomy,  my  attention  has  been 
more  directed  to  the  nervous  system,  than  to  other 
parts  of  the  body  ;  and,  therefore,  though  I  have  at- 
tended much  to  dissection  and  general  anatomy,  yet 
in  preparing  my  work  for  the  press,  I  have  frequently 
felt  the  want  of  a  more  familiar  acquaintance  with 
the  minute  anatomy  of  ])articular  parts,  which  I  had 
before  regarded  as  of  comparatively  little  importance 
to  physiology,  but  which  I  consider  nece.«sary  in  mv 
printed  work  in  order  to  render  it  complete.  I  am", 
therefore,  not  entirely  certain  of  being  perfectly  ac- 
curate in  every  minute  point  of  anatomy,  but  I  trust 
that  I  have  in  no  case  made  any  great  mistake  ;  and 
I  am  confident  that  I  have  made  no  mistake  on  anv 
important  point. 

In  regard  to  phrenology,  I  have  perhaps  said 
enough  in  the  body  of  my  work  (532,  et  seq.),  but  I 
wish  the  zealous  advocates  of  that  theory  distinctly 
to  understand  that  I  entertain  no  hostile  feelings  to- 
wards it.  I  have  aimed  not  to  misrepresent  it ;  and 
if  I  have  fallen  into  any  mistakes  in  regard  to  it,  I 
shall  be  glad  to  be  corrected ;  and  am  ready  to  em- 
brace it  as  fully  and  as  warmly  as  any  of  them,  when 
I  can  be  as  fully  convinced  of  its  truth  and  import- 
ance as  many  of  them  appear  to  be.  But  ai  present, 
I  must  honestly  confess  I  have  doubts  on  some  points; 
albeit  I  am  not  far  from  a  full  conviction  that,  in  the 
true  science  of  intellectual  and  moral  physiology,  the 
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brttin  is  to  be  regarded  as  an  assemblapfe  of  special 
ofgans,  according  to  the  views  of  Dr.  Gall. 

Concerning  the  natural  element  or  elements  of  mat- 
1  ter  (47,  et  seq,),  its  properties  and  laws,  and  the  pro- 
duction of  the  various  forms  of  material  things,  I 
suppose  I  shall  be  considered  sufficiently  visionary, 
by  some  ;  but  it  will  be  seen  that  I  am  not  wholly 
alone  in  the  speculation  ;  although  I  supposed  my- 
I  self  to  be  alone  in  ic,  for  several  years  after  I  em- 
braced the  notion,  and  have,  from  time  to  time,  been 
not  a  little  gratified  to  find  myself  sustained  in  it,  by 
such  high  authorities  as  I  have  since  met  with  (74, 
et  seq.).  But,  whatever  may  be  true  in  regard  to  the 
number  of  natural  elements,  the  great  physiological 
;  and  psychological  principles  which  I  have  advanced 
(.'j22,  et  seq.),  are,  I  am  confident,  irrefragably  true  : 
and  these  are  all  that  I  wish  to  insist  on,  in  relation 
to  the  nature  and  properties  of  matter.  (105,  106.) 

In  presenting  my  lectures  to  the  public,  at  this 
time,  in  a  printed  form,  I  feel  it  my  right  and  duty  to 
remark,  that  it  would  be  very  unjust  in  the  public 
to  date  their  existence  from  this  period.  It  must  be 
remembered  that  I  have  been  repeating  these  lectures 
in  public  for  nearly  ten  years.  When  I  began  these 
public  labors,  the  subject  of  human  physiology,  so 
far  as  I  am  informed,  had  not  been  named  nor 
thought  of,  by  any  other  person,  as  a  matter  of  popu- 
lar knowledge  and  general  education  :  but  since  that 
time,  it  has  been  continually  becoming  more  and 
more  a  subject  of  public  interest :  and  now,  physi- 
ology and  physical  education  are  common  topics  of 
conversation,  in  almost  every  circle.  I  do  not  mean 
to  imply  however  that  my  labors  alone  have  produ- 
ced all  this  efl^ect.  Since  I  have  been  in  the  field, 
several  works  have  appeared  tioth  in  England  and 
America,  which  have  embraced  difl^erent  portions  of 
the  same  great  subject.  These  have  undoubtedly  had 
much  influence  on  the  public,  and  contributed  to  pro- 
duce the  present  state  of  things.  There  is  one  work, 
however,  which  I  believe  was  published  in  England 
or  Scotland,  before  I  commenced  my  public  lectures, 
and  which  has  probably  done  more  than  any  other 
one,  to  excite  a  popular  interest  on  the  subject  of  phy- 
sical education  :  but  I  speak  of  it  only  from  report, 
as  I  have  never  read  it,  and  know  nothing  of  its 
merits,  except  from  the  testimony  of  others.  I  allude 
to  the  '  Constitution  of  Man,'  by  Mr.  George  Combe. 
The  first  time  I  ever  heard  of  this  work  was  in  the 
summer  of  1833,  when  I  was  accused  of  having  bor- 
rowed my  views  from  it.  This  induced  me  to  foim 
a  resolution  never  to  look  at  it  till  my  own  lectures 
had  passed  through  the  press.  I  have  adhered  to 
that  resolution,  and  can  therefore  only  say,  if  there 
are  views  in  my  lectures  corresponding  with  those 
advanced  by  Mr.  Combe  in  that  or  any  other  work, 
we  have  both  hit  on  them  without  any  indebtedness 
to  each  other.  Indeed  I  have  seen  but  few  of  the 
works  which  have  appeared  since  I  commenced  my 
public  labors,  in  relation  to  the  general  subject  em- 
braced by  my  lectures,  and  those  which  I  have  seen, 
I  have  been  able  only  to  glance  at  hastily.  Aber- 
crombie's  writings  I  am  wholly  unacquainted  with  : 
and  in  fact,  it  is  nearly  twenty  years  since  I  have 
read  any  work  on  intellectual  aiid  moral  philosophy. 

While,  therefore,  I  have  gathered  all  along  my 
course  such  facts  and  testimonies,  in  illustration  and 
corroboration  of  my  views,  as  my  numerous  friends 
have  kindly  placed  within  my  reach,  or  selected  for 
me,  yet  all  the  principles  and  the  main  body  of  my . 
lectures,  which  now  first  appear  in  print,  have  a  just 
claim  to  at  least  as  early  a  date  asf.  1 832. 

In  the  progress  of  my  labors,  however,  I  have  been 
much  indebted  to  many  professional  and  scientific 
gentlemen,  of  our  own  country,  for  numerous  advan- 
tages and  facilities  which  have  been  greatly  service- 
1  ble  to  me  ;  and  were  it  proper,  I  would  gladly  name 
-veral  gentlemen  of  the  medical  profession  in  Phil. 


adelphia.  New  York,  Boston,  and  other  places,  ■whose 
many  civilities  and  favors  deserve  and  receive  iny 
sincere  acknowledgments,  in  this  place.  It  has  ever 
been  a  cause  of  deep  regret  to  me,  that  there  has  been 
so  extensive  a  misunderstanding  on  the  part  of  many 
members  of  the  medical  profession,  in  regard  to  the 
character  and  tendency  of  my  labors.  And  how  I 
can  only  assure  them  that  I  entertain  the  highest 
respect  for  the  profession.  It  is  certain  that  without 
a  well-educated  medical  profession,  of  high  moral 
tone,  society  cannot  prosper ;  and  it  is  equally  certain 
that  such  a  profession  will  bemost  accurately  estimated 
■where  society  is  most  intelHgent  in  regard  to  the  pro- 
per qualifications  of  such  a  profession  ;  and  therefore 
the  most  certain  means  of  destroying  every  species  of 
medical  empiricism  and  imposture,  and  of  securing 
the  highest  confidence  in  a  responsible  profession,  is 
to  enlighten  the  people  in  the  knowledge  of  the  laws 
of  life  and  health. 

In  all  my  public  labors  I  have  carried  with  me  a  deep 
and  solemn  sense  of  responsibility,  which  has  at  times 
almost  overv/helmed  me.  Most  conscientiously  have 
I  desired,  and  sought  to  find  out  the  truth,  for  the 
truth's  sake,  and  to  promulgate  it  for  the  good  of 
man.  With  the  same  deep  and  solemn  sense  of  re- 
sponsibility, and  that  same  conscientious  purpose  of 
soul,  I  now  present  this  printed  work  to  the  public. 
If  I  believed  it  to  contain  any  mischievous  error,  God 
knows  I  would  not  send  it  abroad,  to  do  evil  in  the 
world.  Yet  I  am  but  a  human  being,  and  with  all 
my  sincerity  of  purpose,  and  iintiring  diligence  to 
ascertain  the  truth,  it  is  possible  I  may  have  fallen 
into  some  mistakes  ;  and  this  consideration  has  led 
me  to  refuse  to  have  the  first  edition  of  this  work 
stereotyped,  because  I  wished  to  have  the  opportunity 
to  correct  any  errors  that  might  be  pointed  out  :  and 
therefore,  I  now  sincerely  and  earnestly  entreat  all 
medical  gentlemen  and  others,  for  the  sake  of  truth 
and  humanity,  to  examine  this  work  critically,  and 
to  expose  every  error  they  may  discover  in  it.  If 
they  attack  it  with  ridicule  and  vituperation,  I  shall 
have  no  confidence  in  their  honesty,  but  will  never- 
theless endeavor  to  be  benefited  even  by  their  abuse  : 
but  if,  in  a  manner  which  evinces  an  honest  disposi. 
tion  to  serve  the  cause  of  truth  and  humanity,  they 
point  out  its  errors  or  its  blemishes,  I  shall  gladly 
and  gratefully  receive  their  corrections,  and  apply 
them  to  the  improvement  of  mv  work 

Many  good  people  have  entertained  the  idea  that 
the  dietetic  docirines  of  my  lectures  are  contrary  to 
the  Sacred  Scriptures,  and  that  the  promulgation  of 
them  is  unfriendly  to  religion.  The  fears  and  preju- 
dices of  such  people,  however  ill  founded,  are  to  be 
regarded  with  respect,  seeing  that  they  spring  from 
those  elements  in  the  mental  and  moral  constitution 
of  human  nature,  which,  when  properly  exercised, 
lead  to  the  just  regulations  of  society,  and  on  ■which 
the  cori-ectness  and  stability  of  all  good  institutions 
among  men  depend.  I  wish,  therefore,  to  assure 
such  people  and  all  others,  that  I  have  not  been  un- 
mindful of  these  things,  but  have  thoroughly  ex- 
amined them.  It  was  not  suitable  that  I  should  in- 
elude  the  results  of  my  investigations  on  these  points 
in  such  a  work  as  this  ;  but  I  have  another  work 
nearly  prepared  for  the  press,  in  which  I  have  enter- 
ed extensively  and  fully  into  a  careful  examination 
of  every  point  o{  relation  between  my  lectures  and 
the  Holy  Scriptures.  It  is  my  purpose  to  pre- 
sent  that  work  to  the  public  as  soon  as  possible 
and  I  trust  it  will  wholly  satisfy  every  honest  and 
conscientious  mind,  that  there  is  the  most  entire  har- 
mcmy  between  the  Sacred  Scriptures,  and  the  diete- 
tic and  other  principles  taught  in  this  work. 

Northampton,  February,  1839. 

•  It  has  since  been  published,  nnd  should  circumstances 
justify,  we  may  issue  an  English  edition  of  it  some  time. — Ed. 
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LECTURE  I. 


Man'*  ralBtlon.  to  th.  world-True  mode  of  studying  the  philo- 
Dophy  of  man— Man's  ignorance  on  the  subject  of  hfe,  health, 
and  disease— In  regard  to  every  thing  else  he  will  acknowledge 
first  principles,  fixed  laws— He  contends  that  every  thing  con- 
cerninK  life,  health,  and  disease,  is  uncertain  and  contingent— 
This  iSiorance  of  the  laws  of  life,  etc.,  accounted  for— Disease 
leads  to  the  study  of  remedies  rather  than  causes— The  essence 
of  life  unknown— How  its  laws  are  ascertained— Extensiveneis 
and  comprehensiveness  of  the  science— Requires  the  most 
serious  and  persevering  application  of  the  mind. 

1.  3Ian  is  the  soul  of  the  world— the  iutellectual 
and  moral  sensorium  of  nature. 

He  is  not,  indeed,  the  creating  cause  of  things,  nor 
ia  he  the  efficient  enerffy  by  which  the  various  opera- 
tions  of  nature  are  carried  on.  He  does  not  sustain 
the  sun  in  his  bright  sphere,  nor  cause  the  light  and 
heat  to  come  down  upon  us  as  an  all-pervading  spirit. 
He  does  not  wheel  the  planets  in  their  eternal  rounds, 
nor  roll  the  earth  upon  her  axis,  nor  urge  the  moon 
along  her  silent  way.  Nor  does  he  heave  the  ocean|s 
tides,  nor  pour  the  streams  and  rivers  from  their 
fountains,  nor  direct  their  currents  in  their  winding 
paths.  He  does  not  clothe  the  earth  with  vegetation, 
nor  embellish  it  with  verdure,  and  the  various  hues 
and  tints  and  forms  of  beauty,  nor  fill  it  with  rich 
fragrance  and  delicious  fruits.  Nor  does  he  quicken 
this  magnificent  theatre  of  being  with  the  number- 
less forms  and  modes  of  animal  existence.  Yet,  but 
for  man,  to  what  great  intellectual  and  moral  end 
would  all  these  things  exist  ? 

2.  The  grazing  ox  might  crop  the  grass,  and,  for 
all  the  purposes  of  his  nature,  instinctively  discrimi- 
nate the  odors  of  the  earth,  and  slake  his  thirst  in 
the  clear  stream  ;  and,  when  the  summer's  heat  be- 
came oppressive  to  him,  he  might  seek  the  cool  shade 
of  the  forest ;  and,  in  his  ruminating  moments,  he 
might  raise  his  head  and  on  his  unenquiring  eye  the 
sun  or  moon,  or  th  .ar  distant  star,  might  pour  its 
light :  but  neither  the  herbage,  nor  the  fragrance, 
nor  the  varied  hues  of  the  vegetable  kingdom,  nor 
the  beautiful  freshness  of  the  morning,  nor  the  noon- 
tide splendor,  nor  the  soothing  silence  of  the  summer 
twilight,  nor  the  magnificence  of  the  nocturnal  fir- 
mament, nor  aught  of  creation's  loveliness  or  sub- 
limity, would  awaken  in  him  the  deep  musing  of 
philosophic  thought,  or  moral  feeling,  or  reflection. 

3.  Not  so  with  man  !  He  opens  his  percipient 
faculties  on  the  surrounding  world,  and  light  with 
its  variety  of  hues  and  visual  properties  of  external 
things,  and  the  various  odors  of  the  earth,  and  all 
harmonious  and  discordant  sounds,  and  the  qualities 
of  taste  and  touch,  rush  in  and  make  their  impres- 
sions upon  his  intellectual  and  moral  sensibilities, 
and  awaken  there  the  elements  and  energies  of  mind 
and  moral  feeling.  And  thus  all  substances  and 
qualities  and  things  stirrounding  man  become  to  him 
the  great  alphabet  of  knowledge.  The  numerous 
properties  which  inform  his  senses,  seem  to  come  in 
as  with  intelligence  to  inspire  his  intellectual  opera- 
tions, and  to  constitute  a  part  of  his  own  mind  ;  and 
he  throws  out  his  thoughts  and  feelings  over  all 
things,  and  associates  and  sympathizes  with  them, 
till  he  becomes,  as  it  were,  a  part  of  them,  and  they 
of  him,  and  until  he  learns  to  arrange  these  various 
elements  into  systems,  and  elaborates  from  them  the 
profound  truths  and  principles  of  science  ! 

4.  The  beautiful,  the  harmonious,  the  sublime, 
associated  with  external  things,  are  but  the  inward 
sentiments  of  his  own  soul,  awakened  by  those  things 
and  breathed  out  upon  them,  till  they  become,  to  his 
imagination  and  his  feelings,  invested  as  with  an  in- 
telligent and  sympathizing  spirit,  which  holds  com- 


munion with  him  in  his  various  moods  of  mirth  and 
melancholy  and  poetic  musing  and  solemn  meditation. 

8.  The  mountains  and  the  valleys  and  the  streams, 
the  deep  forests  and  the  spreading  lawns,  the 
ocean's  foaming  beach,  the  craggy  cliff,  the  thunder, 
ing  cataract,  and  all  other  things  in  nature,  are  en- 
dowed by  him  with  their  peculiar  genii,  and  become, 
as  it  were,  the  talismanic  keys  which  awaken  their 
appropriate  tones  and  melodies  and  strains  within 
his  breast.  And  thus  he  grows  in  knowledge  and 
wisdom,  and  in  moral  character,  and  erects  an  im- 
mortality  of  thought ;  and  makes  all  material  sub- 
stances  and  forms  and  qualities  inservient  to  mind. 

6.  He  lifts  his  eye  to  the  heavens,  and  beholds  the 
sun  and  moon  and  myriads  of  stars,  whose  light  de- 
scends upon  him  like  an  informing  spirit ;  and  he 
diligently  contemplates  them  till  he  learns  to  weigh 
them  in  his  balance,  and  measure  their  dimensions 
and  their  far-sweeping  orbits  ;  and  ascertains  their 
laws  and  their  relations ;  and  finds  the  universe  to 
be  a  vast  fraternity  of  material  forms,  and  feels  him- 
self  to  be  the  percipient  and  intelligent  centre  of 
material  things,  gathering  their  influences  and  con- 
verting  them  to  mind,  which  he  exerts  upon  them, 
and  by  which  he  investigates  their  nature,  qualities, 
laws,  relations,  purposes  and  ultimate  designs. 

7-  Thus  man  becomes  a  part  of  the  vast  world  in 
which  he  lives,  and  every  thing  becomes  a  part  of 
him  ;  and  hence  it  may  with  propriety  be  said  that 
man  is  the  soul  of  the  world.  Nor  is  he  only  thus 
intellectually  and  morally  associated  with  material 
things  :  his  wonderfully  constructed  body,  the  orga- 
nic tenement  and  engine  of  his  mind,  partakes  in  its 
elements  of  their  common  nature,  and  is  suliject  to 
those  common  laws  of  matter  which  bind  all  forms 
together  in  inseparable  relations. 

8.  Whatever,  therefore,  may  be  the  interest  con- 
nected with  material  things,  man  is  the  centre  of 
that  interest ;  and  consequently  man,  in  his  nature 
and  faculties,  and  capabilities  and  condition,  and  in 
his  relations  to  the  world  in  which  he  exists,  is  one 
of  the  most  interesting  and  important  subjects  which 
the  human  mind  has  power  and  compass  to  investi- 
gate. 

9.  But  it  is  a  profound  and  complicated  subject. 
An  attempt  to  study  Jiving  man  either  as  a  subject 
of  intellectual,  moral,  religious,  political,  physiologi- 
cal or  pathological  science,  singly,  without  a  just  re- 
gard to  his  peculiar  nature  and  constittition  and 
condition,  the  laws  of  relation  under  which  he  exists, 
the  reciprocities  and  mutual  dependencies  of  mind 
and  body,  and  the  various  influences  which  act  upon 
him,  as  a  material,  organic,  animal,  intellectual  and 
moral  being,  would  almost  necessarily  result  in  error. 
And  for  this  very  reason  the  world  has  ever  been 
filled  with  controversies  and  disputes  concerning  man 
as  a  subject  of  intellectual,  moral,  religiotis  and  poli- 
tical philosophy.  Volumes  without  number  have 
been  written  on  these  topics,  of  a  strange  mixture  of 
truth  and  error,  mainly  because  the  investigations 
and  discussions  have  been  conducted  on  partial  and 
improper  grounds.  Nor  have  they  who  have  studied 
man  as  a  subject  of  natural  history  or  of  physiology 
and  pathology,  wholly  avoided  the  same  sources  of 
error  and  absurdity. 

10.  If  we  would  know  the  true  philosophy  of  the 
human  mind,  it  is  not  enough  that  we,  as  metaphy- 
sicians, study  man's  intellectual  faculties  and  capaci- 
ties and  laws  ;  but  we  must  ascertain  how  far  the 
mind  is  connected  with  the  body,  to  what  extent  it  is 
affected  by  the  conditions  of  the  body  ;  and  then, 
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again,  on  what  depends  those  conditions  of  the  bodv 
which  affect  the  mind.  In  order  to  this,  the  bodV 
Itself  must  be  understood  in  its  animal  and  organic 
nature,  and  its  physical  and  vital  properties  and 
Jaws  in  Its  physiological  actions  and  pathological 
affections  And  this  nvestigation  will  disclost  to 
us  a  multitude  of  relations  between  human  organic 
Jife,  and  the  animal,  vegetable  and  inorganic  world 

flT^  A  "'i'  ''^""^        °"'y  greatly  affect 

the  body  but,  m  the  present  state  of  being,  modify 

ra!,"nV  frr'i-""'^  '"^'S'^''  ^o  an  extent  which 
cannot  safely  be  disregarded. 

H.  So  likewise,  if  wo  would  correctly  understand 
the  science  of  physiology  or  pathology,  we  must  take 
into  view,  and  thoroughly  investigate,  the  whole  na- 
ture  and  condition  and  relations  of  man.  He  who 
treats  of  the  functions  of  the  human  organs,  and  the 
diseases  of  the  human  body,  without  fully  and  accu- 
rately considering  the  modifying  influences  of  the 
mind,  and  ot  the  various  physical  and  moral  circum- 
stances acting  on  the  healthy  and  on  the  morbid 
sensibilities  and  sympathies  of  the  svstem,  may  in- 
deed form  a  theory  which  will  have  its  day  of  popular 
acceptance;  but  fortunate  without  a  parallel  will  it 
be.  It  It  does  not,  sooner  or  later,  prove  to  possess  suf- 
hcient  errors  to  sink  it  into  utter  disrepute,  if  not 
into  total  oblivion. 

12,  There  is  probably  no  subject  which  the  mind 
of  man  has  ever  contemplated,  concernine:  which 
more  extensive  and  enormous  error  prevails";  than  in 
regard  to  human  life  and  health  and  disease;  and 
yet  nearly  every  person  seems  to  think  that  there  is 
a  kind  of  intuitive  knowledge  possessed  by  all,  which 
enables  each  one  to  understand  his  own  constitution 
and  what  is  good  for  him,  better  than  another  can 
teach  him. 

In  relation  to  almost  every  thing  else  in  nature, 
mankind  are  willing  to  acknowledge  that  there  are 
fixed  principles  and  permanent  laws  and  established 
order  and  system. 

13.  If  we  speak  of  the  science  of  astronomy,  and 
assert  that  God  has  constructed  the  planetary  sys- 
tem^ upon  fixed  principles,  and  arranged  the  several 
bodies  according  to  precise  laws,_that  the  relative 
size,  weight,  distance,  velocity,  and  every  thing  else 
m  regard  to  the  whole  planetary  system,  are  regu- 
lated and  governed  by  the  most  exact  and  permanent 
laws,_every  enlightened  christian  and  theist  will 
readily  admit  the  truth  of  the  assertion. 

Or  if  we  affirm  that,  in  the  creation  of  our  globe, 
God  ordained  all  things  according  to  fixed  principles, 
and  that  he  has  established  unchanging  laws  which 
govern  it  in  every  respect,  our  affirmation  will  be 
promptly  acceded  to.  Or  if  we  speak  of  the  science 
of  chemistry,  and  declare  that  all  the  molecular  com- 
binations and  arrangements  of  matter  are  according 
to  fixed  laws,  and  that  tliese  laws  always  govern 
every  chemical  action  and  result  with  the  utmost 
precision,  here  again  the  truth  of  our  declaration 
will  be  acknowledged.  If  also,  we  assert  tliat  God 
has  constructed  every  mineral  according  to  fixed 
principles—that  the  formation  of  every  crystal  is 
governed  by  established  laws,  this  too  will  be  admit- 
ted.  If  we  proceed  yet  farther,  and  affirm  that,  in 
the  vegetable  kingdom,  from  the  smallest  thing  that 
has  an  individual  existence,  to  the  largest  tree,  all 
are  constituted  according  to  fixed  laws  ;_that  the 
life,  growth,  health,  and  every  thing  belonging  to  the 
nature  and  properties  and  powers  of  the  vegetable, 
are  governed  by  the  permanent  laws  which  the  Cre- 
ator has  established  and  continually  sustains,  tlie 

truth  of  what  we  affirm  will  still  be  unhesitatingly 
allowed.  And  finally,  if  ascending  in  the  scale  of 
creation,  we  advance  to  the  animal  kingdom,  and 
assert  that  God  has  created  every  animal,  and  estab- 
lished all  its  properties  and  powers  upon  fixed  prin- 
ciples ;  that  even  in  the  formation  of  the  bones  and 


muscles  and  nerves,  and  all  the  organs  of  the  human 
body  with  their  mysterious  and  ionderfuT  end^t^ 
ments-law  and  order  and  adaptation  to  special  piiT- 
poses  and  ends,  prevail  and  govern  every  thinj,! 
even  here  tlie  truth  of  what  we  predicate  will  be  ad- 
mi  tt6d. 

14     Thus,  from  the  nice  adjustments  and  balanc 
ing  of  revolving  worlds,  to  the  structureand  operation 
of  the  organs  of  the  smallest  insect,  and  the  simplest 
vegetable,  and  even  to  the  arrangement  of  the  par 
tides  of  matter  in  the  formation  of  minerals;  and  all 
the  combinations  of  the  elements  of  nature  by  which 
the  various  forms  and  properties  of  matter  are  pro- 
duced ;— throughout  the  whole  immensity  of  created 
things—mankind  will  readily  admit  that  an  intelli 
gent  and  wise  and  benevolent  Creator  has  established 
iaws  ;  and  that  by  virtue  of  the  laws  which  he  has 
estabhshed  and  continues  to  sustain,  the  forms  and 
properties  and  powers  of  all  material  things  are  what 
they  are.    All,  except  the  atheist,  will  frankly  ac- 
knowledge that  it  is  befitting  a  God  of  infinite  intel- 
iigence  and  wisdom  and  goodness,  that  all  the  works 
ot  bis  hands  should  be  established  in  order  and  har- 
monious system,  and  governed  by  precise  and  un- 
changing laws.    And  even  he  who  denies  the  existence 
ot  a  God,  IS  forward  to  confess  that  eternal  and'  un- 
varying laws  reign  in  and  over  every  thing ;  and  that, 
by  the  energy  of  those  laws  of  nature,  all  the  forms 
and  conditions  of  nature  are  produced,  and  are  pre- 
served.     Yet,  strange  to  tell !    when  all  these  ac. 
knowledgments  are  made  concerning  the  laws  which 
govern  the  material  universe  and  all  material  forms, 
if  we  turn  to  the  higher  order  of  God's  works,  in  which 
he  has  associated  with  organized  matter,  in  human 
nature,  organic  vitality  and  animal  consciousness, 
and  sensibility  and  voluntary  motion,  and  intellectual 
and  moral  powers,  and  affirm  that  human  life  and 
health,  and  thought  and  feeling  are  governed  bylaws 
as  precise  and  fixed  and  immutable  as  those  which 
hold  the  planets  in  their  orbits,  and  cause  all  portions 
of  each  globe  to  press  towards  its  centre,  and  point 
the  trembling  needle  to  the  pole,  and  govern  all  the 
molecular  aggregations   and  combinations  and  ar- 
rangements  of  matter  in  the  inorganic  and  organic 
world,  mankind  will,  almost  universally,  without  a 
pause  for  thought,  deny  the  truth  of  the  affirmation, 
and  contend  that  human  life  and  health  and  disease 
are  matters  of  entire  uncertainty,  governed  by  no 
laws,  and  subject  only  to  the  arbitrary  control  of 
God,  or  the  blind  necessity  of  fate,  or  the  utter  Cfln-  i 
tingency  of  accident.    They  do  not  believe  that  there 
are  any  fixed  Jaws  of  life,  by  the  proiier  observance  ' 
of  which,  man  can,  with  any  certainty,  avoid  disease  j 
and  preserve  health,  and  prolong  his  bodily  existence  ;  j 
and  they  are  confident  that  the  experience  of  the  hu-  | 
man  family  in  all  ages  has  fully  and  conclusively  ] 
demonstrated  the  correctness  of  their  views.  | 
15.    In  the  same  circumstances  and  habits  of  life,  '. 
they  affirm,  one  enjoj^s  good  health,  and  another  is 
frequently  or  continually  diseased  ;  one  dies  early,  i 
and  another  reaches  an  advanced  period  of  life  ;  while  ; 
people  of  very  different,  and  even  opposite  circum-  j 
stances  and  habits,  experience  the  same  uncertain.  I 
ties  and  .share  the  same  fate  ;  some  enjoying  health,  ; 
and  others  being  afflicted  with  disease;  some  finding  ' 
an  early  grave,  and  some  attaining  to  old  age;  and  in  : 
all  circumstances  and  habits,  the  vigorous  and  robust  | 
often  die  suddenly  in  the  opening  of  manhood  or  the 
very  prime  of  life,  while  the  feeble  and  the  sickly  fre- 
quently drag  out  a  protracted  and  miserable  existence. 
Surrey,  say  they,  the  extended  map  of  the  earth, 
and  we  find  the  inhabitunts  of  one  portion  feeding  on 
the  putrescent  carcasses  of  dead  animals,  others  on 
noisome  vermin  and  reptiles,  others  on  a  mixture  of 
animal  and  vegetable  substance,  others  on  vegetables 
exclusively,  and  others  allaying  their  hunger,  and  to 
some  extent  supplying  the  alimentary  wants  of  their 
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nature,  with  unctuous  earths.  Some  indulging  freely 
in  the  use  of  tobacco,  others  in  opium,  others  in  ar- 
rack, others  in  rum,  or  some  of  the  numerous  forms 
of  alcoholic  liquor;  and  yet,  with  these  dilferences 
of  dietetic  habits,  and  all ,  the  difference  of  climate 
from  the  equator  to  the  poles,  we  find,  it  is  said, 
among  all  the  different  tribes  and  portions  of  the  hu- 
man family,  about  an  equal  share  of  health  and  dis- 
ease, premature  death  and  extended  life.  And,  while 
the  Esquimaux  feasts  with  gustatory  satisfaction  and 
delight  on  his  carrion  flesh,  and  derives  from  it  the 
most  healthful  and  invigorating  sustenance  to  his  body, 
the  Hindoo,  wich  equal  gustatory  enjoyment  and 
health,  makes  his  repast  on  his  dish  of  rice ;  yet,  if 
the  diet  of  these  two  be  exchanged,  and  the  Esqui- 
maux be  fed  on  the  rice  and  the  Hindoo  on  the  flesh, 
both  will  be  disgusted  and  both  will  be  made  sick. 

16.  Thus,  we  are  told,  it  is  completely  demonstrated 
by  the  experience  of  all  nations  and  all  ages,  that 
human  life  and  health  and  disease  are  matters 
either  of  absolute  fatality  or  perfect  contingency  ;  and 
that,  in  regard  to  them,  there  is  no  fixed  philosophi- 
cal relation  between  cause  and  effect ;  and  there- 
fore, the  life,  health,  disease,  and  diet  of  man,  can- 
not be  governed  by  fixed  laws,  nor  made  matters  of 
systematic  science. 

17.  This  reasoning,  at  first  view,  appears  forcible 
and  conclusive ;  but  when  thoroughly  examined,  it 
proves  to  be  entirely  fallacious:  and  the  more  deeply 
and  extensively  we  push  our  investigations  on  this 
subject,  the  more  fully  are  we  convinced  that  human 
life,  health,  disease,  diet,  and  general  regimen,  are 
matters  of  as  pure  and  nearly  as  exact  science  as  ma- 
thematics. Indeed,  human  physiology,  in  the  full 
sense  «f  the  term,  is  far  the  most  profound  and  im- 
portant science  that  has  ever  occupied  the  attention  of 
man  ;  and  in  order  to  the  most  perfect  understanding 
of  it,  a  knowledge  of  all  other  sciences  is  requisite. 
In  fact,  it  may  almost  be  said  that  this  science  con- 
sists of  the  sum  of  all  other  sciences  systematized 
into  one;  and  the  only  reasons  why  the  notions  of 
mankind  are  so  vague  and  erroneous  on  this  subject 
are  that  they  never  study  it  as  a  science  ;  and  most 
or  all  of  their  opinions  are  the  results  of  feeling,  or 
what  they  miscall  experience,  rather  than  of  deep 
reasoning  and  philosophical  investigation.  Nor  is  it 
surprising  that  it  should  be  so,  when  the  nature  of 
man  as  a  rational  animal,  and  the  circumstances  in 
which  he  is  placed,  and  the  influences  which  act  on  his 
natural  and  moral  susceptibilities,  are  accurately 
considered. 

18.  In  the  rude  state  of  nature,  the  wants  of  man 
are  few  and  simple.  If  hungry,  he  plucks  the  fruit 
from  the  bough  of  the  tree,  or  gathers  some  nutritious 
substauce  from  the  earth,  and  satisfies  his  want.  If 
thirsty,  he  stoops  to  the  clear  fountain  or  stream,  or 
with  bis  hand,  or  with  a  folded  vegetable  leaf,  lifts 
thepure  beverage  of  nature  to  his  lips,  and  answers  the 
instinctive  demand  ;  or  perhaps  more  naturally,  he 
satisfies  this  want  with  the  juices  of  succulent  fruits. 
If  cold,  he  wraps  his  body  in  the  skins  of  beasts  ;  if 
oppressed  with  heat,  he  retires  to  the  cool  shade  of 
trees.  When  the  sun  sinks  below  the  western  hori- 
zon, and  the  curtain  of  night  gathers  over  him,  he 
throws  himself  upon  the  bosom  of  the.  earth,  or  on 
some  rudely  prepared  couch,  and  sleeps  till  the  re- 
turning light  rouses  him,  fresh  and  vigorous,  from  his 
slumbers  :  or  if  he  inhabits  a  portion  of  the  globe 
W-here  darkness  prevails  for  months,  he  sleeps  and 
wakes  according  to  the  instinctive  demands  of  his 
nature.  The  apparent  revolutions  of  the  sun,  the 
waxing  and  the  waning  of  the  moon,  and  the  changes 
of  the  seasons,  constitute  his  only  chronometer. 

19.  In  all  this,  it  is  manifest,  that  the  ratirnal powers 
of  man  are  little  employed  in  investigating  the  adapt- 
ation of  his  diet  and  habits  to  the  laws  of  organic 
vitality.    Possessed  of  the  instinctg  comtaon  to  all 


animals,  ho  feels  his  wants,  and  by  the  feeling,  is 
prompted  like  other  animals  to  satisfy  them  ;  and,  in 
doing  this,  he  is  governed  by  those  instinctive  powers 
of  smell  and  taste,  which  enable  him  with  utmost 
accuracy  to  discriminate  between  esculent  and  poison- 
ous substances.  And,  if  reasoning  powers  of  a  higher 
order  than  those  which  are  exercised  by  other  animals 
are  employed  by  him,  it  is  in  devising  the  means  by 
which  his  supplies  are  procured,  rather  than  in  ascer- 
taining the  fitness  of  those  supplies  to  the  real  con- 
stitutional wants  of  his  nature. 

20.  As  man  gradually  becomes  removed  from  the 
simplest  state  of  nature,  by  the  artificial  habits  and 
circumstances  of  society,  he  finds  it  first  convenient 
and  then  necessary  to  possess  those  rude  utensils — the 
earliest  specimens  of  human  art — with  which  he  pre- 
pares his  food,  and  dips  his  water  from  the  brook,  and 
fits  his  clothing  for  his  body.  No  sooner  are  these 
things  considered  necessary,  then  the  supply  of  them 
becomes  of  nearly  as  much  importance  as  food  and 
drink  and  clothing.  This,  in  time,  leads  individuals 
to  devote  themselves  wholly  to  the  manufacture  of 
such  articles  as  the  wants  of  society  demand  :  and 
this  leads  to  an  increase  of  skill  and  knowledge  in  the 
manufacturing  art,  and  a  consequent  improvement  of 
the  things  manufactured  :  and  this  reacts  upon  soci- 
ety, and  accelerates  its  progress  towards  what  are 
called  the  refinements  of  civic  life  :  and  this,  again, 
while  it  continually  multiplies  the  artificial  wants  of 
man,  increases  the  necessity  for  the  supply  of  those 
wants  :  and  the  final  result  is,  that  the  artificial 
wants  of  man  become  so  numerous  and  so  imperious, 
that  a  large  portion  of  the  time  and  powers  of  every 
member  of  society  are  employed  iu  supplying  them  : 
and,  in  the  progress  of  the  development  of  this  state 
of  things,  the  several  arts  and  sciences  of  civic  life 
are  originated  and  matured. 

21.  Thus,  from  the  simple  instinct  of  thirst,  or  na- 
tural want  of  water,  has  grown  the  invention  or  dis- 
covery and  manufacture  of  the  numerous  beverages 
or  kinds  of  liquor  drank  by  man,  and  of  the  boundless 
variety  of  cups,  glasses  and  vessels  of  every  descrip. 
tiou,  employed  in  containing  water,  tea,  coffee,  wine, 
and  all  other  kinds  of  alcoholic  and  other  liquors  used 
as  human  drink.  And  ouc  of  the  simple  instinct  of 
hunger,  has  grown  all  the  devices  and  arts  concerned 
in  producing,  procuring  and  preparing  food,  and  the 
invention  and  manufacture  of  all  culinary  utensils  ; 
and  all  the  dishes,  tables  and  other  articles  used  in 
cooking,  holding  and  serving  up  the  aliments  of  man. 
And  out  of  the  want  of  clothing,  which  was  at  first 
supplied  by  a  light  tissue  of  leaves  or  by  the  skins  of 
beasts,  has  grown  the  manufacture  of  the  intermin- 
able variety  of  articles  made  of  wool,  flax,  silk,  cot- 
ton, fur,  etc.,  etc. 

32.  In  the  progress  of  these  arts  and  operations, 
one  want  has  created  another,  and  caused  a  continual 
demand  for  the  closest  and  most  constant  application 
of  the  mental  powers  of  man  to  the  investigation  of 
the  physical,  mechanical  and  chemical  properties  of 
things,  and  with  reference  to  forces,  motions,  numbers, 
quantities,  time,  distance,  etc.,  etc.,  till  mathematics, 
astronomy,  chemistry,  and  all  other  human  sciences 
have  been  slowly  developed  and  matured,  and  become 
themselves  some  of  the  most  important  wants  of 
society. 

23.  But  it  is  obvious  that,  in  this  general  progress 
of  things,  by  which  new  wants  are  continually  and 
rapidly  generated  and  multiplied,  there  is  little  to 
lead  the  mind  of  man  to  study  the  laws  of  human  life, 
or  to  examine  the  dietetic  and  other  habits  of  civic 
life  with  reference  to  health  and  disease. 

2-1.  The  artizan  who  manufactured  the  firs*  rude 
cup  or  goblet,  probably  never  gave  a  thought  to  the 
question  whether  water  or  some  other  liquid  is  best 
adapted  to  the  natural  wants  of  man  ;  and  since  him, 
the  thousands  who  have  been  employed  in  the  same 
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line  of  art,  have  seldom,  if  ever,  been  led  by  their  oc- 
cupation  to  inquire  whether  wine,  tea,  coffee  and  other 
alcoholic  and  narcotic  beverages  are  adapted  to  the 
real  wants  of  the  human  body,  or  are  consistent  with 
the  laws  of  life  and  health.  On  the  contrary,  the 
very  employment  and  circumstances  of  every  artizan, 
require  the  constant  application  of  his  mental  powers 
to  the  principles  and  operations  of  his  art,  in  order 
to  his  immediate  success  as  an  artizan,  and  to  his  ul- 
timate  pecuniary  success  as  a  member  of  society.  The 
wants  of  civic  life  are  so  numerous,  and  constitute  so 
important  a  part  of  the  very  texture  of  social  and 
domestic  life,  that  every  man  finds  nearly  his  whole 
time  and  attention  taken  up  in  supplying  them. 

25.  Ic  is  true,  that  disease  multiidies  in  society  in 
proportion  as  man  removes  from  a  pure  state  of"  na- 
ture, and  becomes  more  and  more  an  artificial  being 
in  his  habits  and  circumstances  :•  and  this  leads  to 
the  study  of  the  healing  art,  and  ultimately  to  the 
study  of  anatomy  and  physiology.  But,  even  here, 
the  general  tendency  of  things  is  far  less  favorable  to 
the  accurate  and  profound  study  of  the  science  of 
human  life,  than  is  generally  supposed. 

26.  Disease  always  precedes  the  physician  ;  and  the 
sick  are  only  concerned  to  know  how  they  can  obtain 
the  most  speedy  relief  from  their  sufferings.  The  ques- 
tion with  them,  and  with  their  friends,  is  not,  how 
they  came  by  their  sickness,  or  by  what  violations  of 
the  laws  of  life  it  has  been  induced,  but  by  what  re- 
medies they  can  remove  the  disease  and  restore  health. 

27.  The  domestic  therapeutics  of  the  earliest  stages 
of  society  is  generally  extremely  simple ;  and  is  per- 
haps governed  at  first,  by  the  morbid  cravings  of  the 
patient,  by  accident,  and  finally,  by  experience.  If 
by  any  means  the  disease  is  removed,  the  remedies  and 
measures  employed  are  carefully  remembered,  and 
used  again,  when  similar  cases  occur;  and  in  this 
manner,  every  tribe,  and  almost  every  family  soon 
acquire  their  system  of  pharmacy  and  their  theory 
and  practice  of  medicine. 

28.  As  society  advances  and  diseases  become  more 
numerous  and  frequent,  it  follows  as  a  necessary  re- 
sult, from  the  consequent  order  of  things,  that  indi- 
viduals become  devoted  to  the  study  of  remedies,  and 
to  the  care  of  the  sick  ;  and  thus,  physicians  origi- 
nate. The  office  is,  perhaps,  more  frequently  at 
first,  confined  to  the  priesthood,  who  employ  with 
their  simple  remedies,  an  abundance  of  superstitious 
juggling,  and  incantation  and  exorcism.  In  time, 
however,  some  master  spirit  like  Hippocrates,  rises 
up,  and  digests  the  chaos  of  crude  elements,  into 
something  like  order  and  system.  But  it  is  obvious 
that,  from  the  first  rude  origin  of  these  elements  to 
their  systematic  arrangement,  every  thing  is  done 
simply  with  a  view  to  cure  the  disease,  and  without 
any  regard  to  its  cause  :  and,  indeed,  the  disease  it- 
self is  generally  considered  as  the  direct  and  vindic- 
tive infliction  of  some  benevolent  or  malevolent  su- 
pernatural being  or  beings  ;  and  therefore,  in  all  the 
progress  of  the  healing  art  thus  far,  not  a  step  is  taken 
towards  investigating  the  laws  of  life  and  health, 
and  the  philosophy  of  disease. 

29.  Nor,  after  medicine  had  received  a  more  sys- 
tematic form  from  the  plastic  hand  of  Hippocrates, 
did  it  lead  its  votaries  to  those  researches  which 
were  most  essential  to  its  success,  and  which  its  great 
importance  to  society  demanded  ;  but  like  religion 
and  everything  else  in  the  hands  of  man,  it  became 
blended  with  the  grossest  superstitions,  errors  and 
absurdities.    Hence,  from  the  earliest  traditions  of 

•  By  '  a  pure  state  of  nature,'  let  it  lie  understood,  once  for  all, 
that  J  never  mean  the  savage  state  ;  for  I  consider  tlie  savage 
state,  in  many  respects,  very  far  from  the  truly  natural  state,  of 
man,  and  therefore,  I  distinguish  between  the  rude  state  of  nature 
(18)  and  the  pure  state  of  nature.  By  the  latter,  I  always  mean 
that  state  in  which  the  condition,  circumstances  and  habits  of  man 
are  in  strict  and  full  accordance  with  the  constitutional  laws  of 
his  nature. 


Egypt  until  comparatively  modern  times,  the  his- 
tory  of  medicme,  with  very  limited  exceptions,  is  a 
tissue  of  Ignorance  and  folly,  error  and  absurdity  • 
and  only  serves  to  demonstrate  the  absence  of  that 
knowledge  upon  which  alone  an  enlightened  and 
successful  system  of  medicine  can  be  founded  ;  and 
to  show  to  what  extent  a  noble,  and  I  might  perhaps 
with  propriety  say  divine  art,  can  be  degraded,  and 
perverted  from  its  high  capabilities  of  good,  to  almost 
unmixed  evil,  by  the  gross  ignorance  and  sensuality 
and  superstition  and  cupidity  of  man. 

30.  In  ascertaining  and  defining  the  symptoms  of 
disease,  with  reference  to  the  application  of  remedies, 
some  of  the  ancients  certainly  did  much  for  the  heal! 
ing  art;  and  they  undoubtedly  made  considerable 
attainments  in  the  knowledge  of  anatomy  and  sur. 
gery.  But  we  ought  to  know  that  all  this  may  be 
done,  with  almost  entire  ignorance  of  the  laws  of  life, 
and  the  true  philosophy  of  disease.  Still,  however, 
it  must  be  admitted  that,  with  all  the  disadvantages 
under  which  he  labored  in  regard  to  physiological 
knowledge,  the  therapeutic  views  of  Hippocrates  were 
such  as  justly  entitled  him  to  be  called  '  the  Father  of 
Medicine.' 

31.  In  modern  times,  anatomy  and  surgery  have 
been  carried  perhaps  nearly  to  the  top  of  perfection  ; 
and  very  great  attainments  have  been  made  in  physi- 
ology. The  science  of  human  life  has  been  studied 
with  intense  interest  and  remarkable  success  :  but 
this  has  been  confined  to  the  devoted  few  ;  while,  even 
in  our  own  day,  and  in  the  medical  profession  itself, 
the  general  and  powerful  tendency  of  things,  is  ad- 
verse to  the  increase  and  diffusion  of  scientific  know, 
ledge,  in  regard  to  human  life,  health  and  disease. 

32.  Intent  as  all  men  are  on  present  enjoyment, 
they  are  little  inclined  to  practise  present  self-denial 
for  the  sake  of  a  future  good,  which  they  consider  in 
any  possible  degree  contingent;  and  will  only  consent 
to  bear  the  cross  when  compelled  by  necessity,  or 
when  they  find  it  the  only  means  of  shunning  immi- 
nent destruction,  or  of  escaping  from  intolerable 
evils.  Hence,  so  long  as  mankind  are  favored  with 
even  a  moderate  degree  of  health,  they  rush  into  the 
eagerly  desired  excitements  of  their  various  pursuits 
and  pleasures  and  indulgences  :  and  nothing  seems  to 
them  more  visionary  and  ridiculous,  than  precepts 
and  regulations  and  admonitions  concerning  the  pre- 
servation of  health.  While  they  possess  health,  they 
will  not  believe  that  they  are  in  any  danger  of  losing 
it;  or  if  they  are,  nothing  in  their  habits  or  practices 
can  have  any  effect,  either  in  destroying  or  preserving 
it :  nor  can  they  be  convinced  of  the  universal  delu- 
sion that,  if  they  enjo)'  health,  they  have  within 
themselves  the  constant  demonstration  that  their 
habits  and  practices  are  conformable  to  the  laws  of 
health,  at  le^st  in  their  own  constitutions.  They  j 
will  not,  therefore,  consent  to  be  benefited,  contrarily  . 
to  what  they  regard  as  necessary  to  their  present  en- 
joyment, either  by  the  experience  or  by  the  learning 
of  others. 

33.  The  consequence  is — as  a  general  fact — that, 
while  in  health,  mankind  prodigally  waste  the  re- 
sources of  their  constitution,  as  if  the  energies  of  life 
were  inexhaustible  ;  and  when,  by  the  violence  or  by 
the  continuance  of  their  excesses,  they  have  brought 
on  acute  or  chronic  disease,  which  interrupts  their 
pursuits  and  destroys  their  comforts,  they  fly  to  the 
physician,  not  to  learn  from  him  by  what  violation  of 
what  laws  of  life  and  health  they  have  drawn  the  evil 
upon  themselves,  and  by  what  means  they  can  in 
future  avoid  the  same  and  similar  difficulties ;  but, 
considering  themselves  as  unfortunate  beings,  visited 
with  afflictions  which  they  have  in  no  manner  been 
concerned  in  causing,  they  require  the  exercise  of  the 
physician's  skill  in  the  application  of  remedies,  by 
which  their  sufferings  may  be  alleviated  and  their 
disease  removed.    And  in  doing  this,  the  more  the 
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practice  of  the  physician  conforms  to  the  appetites  of 
the  patient,  the  greater  is  his  popularity,  and  the  more 
cheerfully  and  generously  is  he  rewarded. 

34.  Every  thing,  therefore,  in  the  structure  and 
operations  of  society,  tends  to  confine  the  practising 
physician  to  the  department  of  therapeutics,  and  make 
him  a  mere  curer  of  disease  ;  and  the  consequence  is 
that,  excepting  the  few  who  are  particularly  favored 
by  their  situation  as  public  teachers,  the  medical  fra- 
ternity,  even  of  the  present  day,  have  little  induce- 
ment, or  opportunity,  to  apply  themselves  to  the  study 
of  the  science  of  human  life,  with  that  devotedness 
and  zeal  and  perseverance,  which  the  profoundness 
and  intricacy  of  the  subject  require;  while,  on  the 
other  hand,  almost  every  thing  by  which  men  can  be 
corrupted,  is  continually  presented,  to  induce  them  to 
become  the  mere  panders  of  human  ignorance,  and 
depravity,  and  lust :  and  if  they  do  not  sink  their 
noble  profession  to  the  level  of  the  vilest  cmpyricism, 
it  is  owing  to  their  own  moral  sensibility,  and  philan- 
thropy, and  love  of  virtue,  and  magnanimity,  rather 
than  to  the  discriminating  encouragement  which  they 
receive  from  society,  to  pursue  an  elevated,  scientific, 
professional  career. 

35.  Thus,  we  see  that  both  the  natural  and  acquired 
appetites,  propensities,  and  habits  of  man,  and  all  the 
circumstances  of  life  which  act  on  his  natural  and 
moral  sensibilities,  concur  to  divert  his  attention  from 
the  study  of  the  science  of  human  life,  and  fix  it  on 
present  self-enjoyment,  and  on  the  pursuit  of  the 
means  of  supplying  his  natural  and  artificial  wants. 
And  hence,  he  is  left  to  feel  his  way  to,  or  gather 
from  what  he  calls  experience,  most  or  all  the  con- 
clusions which  he  embraces,  in  regard  to  the  laws  of 
life,  health,  and  disease. 

36.  This  source  of  knowledge  is  as  uttei-ly  fallacious 
as  it  is  delusively  specious  :  and  the  more  deeply  and 
extensively  mankind  are  betrayed  by  it,  the  more  to- 
tally blinded  do  they  become  to  its  treachery,  and  the 
more  zealously  and  confidently  do  they  contend  for 
its  validity. 

37-  Every  one  knows  from  his  own  feelings  and 
experience  precisely  what  kind  of  constitution  he  has  ; 
and  what  agrees  and  what  disagrees  with  it; — and 
every  body  knows  exactly  what  agrees  and  what  dis- 
agrees with  his  own  stomach ;  and  is  taught  by  his 
own  experience,  what  is  best  for  his  constitution,  and 
his  health,  and  strength,  and  comfort.  And  surely,  if 
a  lady  has  the  head-ache,  she  knows  her  own  feelings 
better  than  any  body  else  does ;  and  if  she  drinks  a 
good  strong  cup  of  tea,  and  the  pain  leaves  her  head, 
nobody  ought  to  be  guilty  of  so  gross  an  insult  to  her 
understanding,  as  to  attempt  to  convince  her  that  tea 
is  a  poison,  and  that  her  use  of  it  is  a  principal  cause 
of  her  head-ache;  for  she  knows  that  she  always  feels 
better  after  drinking  tea ;  and  from  fifteen  or  twenty 
years'  experience,  she  knows  that  there  is  no  better 
remedy  for  head-ache  than  a  good  strong  cup  of  tea  ; 
for  she  has  been  subject  to  the  head-ache  for  nearly 
twenty  years,  and  the  frequency  and  violence  of  the 
turns  have  gradually  increased  upon  her  from  the 
first,  till  she  is  now  obliged  to  give  up  all  business,  or 
pleasures,  and  take  to  her  bed  for  the  whole  day, 
whenever  she  has  a  turn,  which  is  certainly  as  often 
as  once  a  week,  and  sometimes  more  frequent ;  and 
she  has  always  found  that  tea  is  "  the  sovereignest 
remedy  in  the  world''  for  head-ache  !  Who  can  reason 
against  such  facts  as  these  ?  or  have  the  temerity  to 
advance  a  theory  which  contradicts  the  universal  ex- 
perience of  the  human  race?  It  must  be  confessed 
that  the  enterprise  is  an  arduous  and  a  daring  one; 
and  is  cheered  by  no  encouraging  prospect,  except  the 
p.>csibility  that  mankind  can  be  undeceived  in  regard 
to  the  -'alidity' of  their  feelings  and  their  experience, 
as  rules  of  life. 
38.  I  do  not,  however,  wish  to  convince  my  fellow 
i  creatures  that  they  have  no  feelings ;  nor  that  they 


do  not  know  when,  and  how  much  they  feel:  bat  I 
wish  to  convince  them  that  the  kind  and  degree  of 
their  feelings,  by  no  means  teach  them  what  causes 
it,  nor  the  principles  upon  which  its  existence  depends. 
I  am  willing  to  concede  to  the  lady,  that  she  knows 
best  how  her  own  head-ache  feels;  and  that  she 
knows  it  is  relieved  by  a  cup  of  tea.  But  does  she 
know  either  the  remote  or  immediate  cause  of  her 
head-ache  ?  Does  she  know  the  vital  properties  and 
powers  and  functional  relations  of  the  organs  of  her 
body  ?  and  does  she  accurately  understand  the  healthy 
and  the  diseased  affections  and  sympathies  of  those 
organs  ?  Does  she  know  the  qualities  of  the  tea  in 
relation  to  the  vital  properties  and  functional  powers 
of  her  system  ?  Does  she  know  the  direct  and  the 
ultimate"  effects  of  the  tea  on  her  system  ?  How  it 
produces  the  pleasurable  feelings,  how  it  removes  the 
pain  of  her  head  ?  And  does  she  know  whether  the 
very  effects  of  the  tea,  by  which  the  paroxysms  of  her 
head-ache  are  relieved,  are  not  the  principal  source  of 
her  head-ache,  and  the  main  cause  of  the  frequency 
and  violence  of  the  paroxysms  ?  If  not,  what  are 
her  feeling  and  experience  worth,  to  herself  or  others, 
as  rules  of  life,  by  which  she,  or  any  one  can  judge  of 
the  fitness  of  her  habits,  to  the  laws  of  life  and  health  ? 
I  answer,  not  a  farthing  !  Nay,  indeed  !  they  are 
worse  than  nothing  !  mere  delusions  by  which  we  are 
decoyed  from  step  to  step  along  the  specious  labyr- 
inths of  sensuality  and  suffering.  And  such,  with 
rarely  an  individual  exception,  is  the  universal  expe- 
rience of  mankind  !  I  acknowledge  that  they  feel ; 
and  that  they  know  whether  their  feelings  are  pleasur- 
able or  painful.  But  do  they  know  physiologically 
Jwtv  or  why  they  feel ;  and  understand  the  relation  of 
their  feelings  to  the  powers  and  laws  of  vitality  ;  and 
to  the  condition  and  functions  of  the  living  organs  ? 
I  acknowledge  that,  by  virtue  of  a  vigorous  constitu- 
tion, many  may  live  years,  and  some  even  to  what 
we  call  old  age,  in  the  enjoyment  of  ordinary  health, 
in  spite  of  habitual  violations  of  the  laws  of  life  and 
health.  But  does  this  constitute  an  experience  which 
proves  the  correctness  of  their  habits  ?  or  at  least, 
that  those  habits  are  not  unfavorable  to  life  and 
health,  in  certain  constitutions  ?  Most  evidently  it 
does  not  1 

39.  It  has  been  justly  observed  by  a  distinguished 
philosopher,  that  '  men  in  their  inductive  reasonings 
deceive  themselves  continually,  and  think  that  they 
are  reasoning  from  facts  and  experience,  when,  in  re- 
ality, they  are  only  reasoning  from  a  mixture  of 
truth  and  falsehood.  The  only  end  answered  by  facts 
so  incorrectly  apprehended,  is  that  of  making  error 
more  incorrigible.  Nothing,  indeed,  is  so  hostile 
to  the  interests  of  truth,  as  facts  incorrectly  ob- 
served.'* And  on  no  subject  are  men  so  liable  to 
misapprehend  facts,  and  to  mistake  the  relation  be- 
tween cause  and  effect,  as  on  that  of  human  life, 
health  and  disease.  Without  the  most  profound  phy- 
siological and  pathological  knowledge  and  discrimina- 
tion,  it  is  not  possible  for  them  to  avoid  self-dc' 
ception.  They  constantly  mistake  the  causes  of  their 
feelings,  and  misunderstand  the  physiological  and 
pathological  character  of  the  feelings  themselves.  And, 
judging  of  the  qualities  of  things  by  the  feelings  which 
they  produce,  and  without  considering  that  even  the 
most  baneful  substances  may  be  made  the  causes  of 
pleasurable  stimulation  to  depraved  organs,  they  in- 
evitably confound  good  and  evil,  their  facts  become 
falsehoods,  their  inductions  erroneous,  and  their  ex- 
perience a  tissue  of  error  and  absurdity,  which  serves 
only  to  mislead  and  to  betray  them.  ! 

40.  Nothing  is  more  certain,  therefore,  than  that 
the  only  way  by  which  mankind  can  attain  to  correct 
notions  concerning  human  life,  health,  disease,  re- 
gimen, etc.,  is  to  apply  their  intellectual  powers  assid- 

•  Playfair's  Analysis  of  Bacon's  Novum  Organuin. 
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ivously  to  the  study  of  the  subject  as  a  science ;  and 
this  will  lead  them,  not  as  mere  animals  possessed  of 
sensibility  and  consciousness,  and  the  voluntary  power 
of  sensual  indulgence,  but  as  rational  beings,  over  a 
most  extensive  and  interesting  field  of  research  and 
investigation. 

41.  Could  we  seize  upon  vitality  itself,  and  ascertain 
Its  essence,  we  might,  perhaps,  be  able  to  reason  from 
Its  intrinsic  properties  and  powers,  to  all  conclusions 
necessary  for  our  use,  with  a  more  limited  extent  of 
argument,  and  much  less  help  from  other  sciences 
than  we  now  find  requisite.  But  we  know  nothing  of 
the  essence  of  life,  and  therefore  we  can  only  know 
its  peculiar  properties,  and  powers,  and  laws,  by  ac 
curately  ascertaining  the  character  of  its  manifesta- 
tions and  effects  in  relation  to  the  ordinary  laws  and 
properties  of  inorganic  matter. 

42.  We  perceive,  therefore,  that  the  science  of  Hu- 
man Nature  is  most  comprehensive  as  well  as  com- 
plicated and  profound  :  that  it  extends,  not  only  over 
the  whole  man,  embracing  all  his  moral,  intellectual, 
animal  and  organic  properties,  and  reaching  even  to 
the  vital  forces  and  affinities,  from  the  action  of  which 
result  the  several  arrangements,  structures,  tissues 
and  organs  of  the  body,  but,  in  order  to  come  at  the 
truth  on  all  these  points,  and  ascertain  how  far  the 
matter  of  the  living  body  is  subject  to  the  common 
physical  laws  of  the  organic  world,  how  far  and  in 
what  manner  the  living  body  resists  and  overcomes 
those  laws,  and  to  what  extent  the  vital  economv  is 
affected,  and  life  modified  by  the  presence  of  chemical 
agents,  the  force  of  chemical  affinities,  and  the  power 
of  physical  laws,  it  necessarily  goes  still  farther,  and 
investigates  the  properties  and  laws  common  to  all 
matter;  and  endeavors,  in  its  analytical  progress,  to 
arrive  as  nearly  as  possible  at  the  primordial  form 
and  essential  nature  of  matter  itself;  and  thus  pre- 
pares the  way  to  ascertain  the  differences  and  dis- 
tinctions between  inorganic  and  organic  matter,  and 
to  find  out  the  properties  and  laws  peculiar  to  all  or- 
ganized matter,  or  all  living  vegetable  and  animal 
bodies  ;  and  the  differences  and  distinctions  between 
vegetable  and  animal  bodies,  and  the  properties  and 
laws  peculiar  to  the  latter ;  and  in  this  way,  finally 
brings  us  to  the  study  of  the  particular  anatomy  and 
physiology  and  psychology  of  man. 

43.  The  subject  is  immense  !  yet  it  is,  in  all  its  de- 
tails, replete  with  interest  to  "every  human  being. 
Man  finds  himself  upon  the  theatre  of  life,  full  of 
susceptibilities,  surrounded  by  innumerable  influences, 
and  acted  on  at  every  point ;  and  he  is  continually 
conscious,  not  only  of  his  existence  and  the  action  of 
surrounding  influences,  but  of  an  unceasing  desire 
for  happiness.  Has  God  implanted  this  desire  as  a 
fundamental  principle  of  action  in  our  nature,  merely 
to  tantalize  us  in  the  vain  pursuit  of  what  has  no  re- 
ality ?  or  is  the  desire  itself  a  living  proof  that  our 
benevolent  Creator  has  fitted  us  for  happiness,  not 
only  in  a  future  state,  but  here — in  soul  and  body  ? 
and  adapted  every  thing  within  us  and  around  us,  to 
answer  this  desire,  in  the  fulfilment  of  those  laws  of 
life  and  health  and  happiness  which  he,  in  wisdom 
and  in  goodness,  has  established  in  the  constitutional 
nature  of  things  ? 

44.  Surely  our  heavenly  Father  cannot  but  pre''er 
our  happiness  at  every  instant  of  our  lives  ;  and  if  we 
are  not  happy  it  cannot  be  because  he  has  not  endow- 
ed us  with  the  capability  of  being  so,  and  adapted 
earth  and  all  terrestrial  things  to  all  that  he  has 
made  us  capable  of  being. 

45.  Our  disquietudes,  and  diseases,  and  untimely 
death,  must  therefore  spring,  not  from  the  fulfilment, 
but  from  the  infraction  of  the  laws  of  God  ;  and  it 
becomes  us  humbly,  yet  diligently,  to  endeavor  to  as- 
certain those  laws,  and  to  obey  them  and  be  happy  ; 
and  thus  fulfil  the  benevolent  purposes  of  God,  and 
glorify  him  in  our  spirits  and  our  bodies,  which  are  his. 


4G.  It  is  impossible  to  attain  to  a  full  understanding 
of  these  things  witho\it  a  determined  and  persevering 
application  of  the  mind  ;  and  for  the  sake  of  know, 
ledge  so  important,  wo  must  be  willing  to  submit 
even  to  the  drudgery  of  that  application  which  at 
first  is  made  only  with  the  hope  of  being  rewarded 
when  the  task  is  mastered,  and  hidden  thing*  an* 
brought  to  light  by  penetrating  diligence. 


LECTUEE  II. 

The  variety  of  material  forms— Tlieir  origin— apparent  difference 
between  organic  and  inorganic  matter— Great  varietj-  of  organic 
forms— Systematized  into  a  few  classes—Order  and  design  in  | 
every  thing— Organ:c  and  inorganic  bodies  resolved  to  the  ' 
same  elements— All  things  in  the  material  world  resolved  to  a 
few  simple  substances- Wonderful  powers  of  vital  chemistry  in 
vegetable  and  animal  bodies— All  kinds  of  aliment  converted 
into  the  same  organized  substances— The  various  forms  of  mat- 
ter composed  of  minute  ijrimordial  atoms,  the  same  in  organic 
and  inorganic  bodies— differently  arranged— Intimate  relations 
between  all  material  forms— What  is  matterr— Moses'  account 
of  the  creation!— St.  Paul's  explanation — A  single  element  of  j 
matter — Opinions  of  Braconnot,  Sir  Humphrey  Davy,  Dr. 
Ilerschel,  Dr.  Arnot,  Sir  J.  F.  W.  Herschel,  Dr.  Prout,  and 
others — Original  formation  of  things — The  agency  of  an  intel- 
ligent and  omnipotent  Creator  necessary— The  intrinsic  pro- 
perties of  matter  could  not  produce  the  results  of  nature — No 
law  nor  property  of  matter  known  to  be  essential  to  it — Wa 
know  no  more  of  matter  than  of  spirit — Original  forma  and  i 
primitive  combinations  of  matter— Number  of  chemical  ele- 
ments— Water,  how  formed — Rocks — Earth,  etc. — The  Neptu- 
nian and  Plutonian  theories  of  Geology— Natural  elements  few, 
or  one— Essentially  the  same  matter  in  all  forms — Inorganic 
affinities  could  not  produce  organized  bodies  and  life— Opposi- 
tion of  organic  and  inorganic  affinities — Life  not  the  result  of 
organized  matter,  but  the  contrary— The  inorganic  world  left  to 
itself  must  have  remained  eternally  so,  without  a  blade  of 
grass — The  necessity  for  an  intelligent  and  omnipotent  Creator. 

47.  If,  in  our  imagination,  we  assume  some  elevated 
stand,  and  contemplate  the  surface  of  our  globe,  we 
behold  mountains  and  valleys,  hills  and  plains,  bound- 
ed by  oceans,  and  intersected  by  rivers  and  streams, 
and  clothed  with  vegetation,  and  swarming  with  a 
vast  variety  of  animals.  Pleased  with  the  interesting 
view,  we  are  naturally  led  to  inquire,  whence  all  this 
beautiful  variety  of  things  ?  Do  they  constitute  but 
a  part  of  an  eternal  succession  of  material  and  living 
forms  ?  Or  is  this  globe  with  '  all  that  inhabits  it,' 
but  the  wreck  or  fragment  of  something  more  mag- 
nificent and  vast  ?  Or  are  these  things  the  blind 
result  of  chance  ?  Or,  far  retired  behind  these 
mighty  works,  is  there  a  mightier  Architect,  whole 
power  and  wisdom  and  design,  for  some  great  purpose 
of  benevolence,  created  and  constructed  every  thing? 
But  in  vain  we  question  nature  in  this  general 
manner  1  No  distinct  and  definite  answer  is  afforded 
us.  If,  with  the  spirit  of  philosophical  inquiry,  we 
descend  from  our  elevated  situation  and  general  view, 
and  approach  to  a  nearer  and  more  intimate  inspec- 
tion of  the  several  parts  of  the  great  scene  before  us, 
we  behold  the  mineral  and  vegetable  and  animal 
kingdoms  displayed  around  us  in  splendor  and  luxu- 
riance and  beauty  and  enjoyment.  Profusion  and 
variety  and  disorder  seem,  at  first  glance,  to  prevail 
throughout  the  whole.  Between  inorganic  and  ve- 
getable and  animal  matter,  there  appears  to  be  not 
only  a  distinction  of  forms,  but  an  essential  differenc« 
even  in  the  ultimate  elements. 

48.  Turning  our  more  particular  attention  to  the 
organic  world,  it  appears,  at  first  view,  as  if  nature 
had  spontaneously  thrown  out  an  interminable  vari- 
ety of  forms,  without  regard  to  order  or  design. 
But  when  we  come  to  a  more  close  and  careful  exam- 
ination, we  discover  that  the  most  perfect  order  per- 
vades the  whole,  and  that  interminable  as  the  variety 
at  first  appeared,  all  may  be  arranged  into  a  few 
classes,  each  of  which  embraces  but  a  'iniited  number 
of  species  ;  and  the  more  rigorously  '^e  scrutinize  the 
individual  forms  of  things,  in  order  to  ascertain  their 
peculiar  structure  and  properties,  and  constitutional 
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principles  and  laws,  the  more  clearly  we  perceive 
order  and  design  in  every  part,  and  perfect  fitness 
and  harmony  reigning  through  all.  At  each  advanc- 
ing  step,  we  discern  more  and  more  distinctly  on 
every  part,  the  deep  and  indelible  hand-writing  of 
Creative  Intelligence,  and  Design  and  Goodness  !  In 
every  animal —  in  every  vegetable  form,  God  has 
stereotyped  a  living  alphabet,  by  which  we  can  spell 
out  his  power  and  wisdom  and  benevolence  ! 

49.  Not  satisfied  with  these  discoveries,  we  begin 
more  boldly  to  demand  of  Nature  the  disclosure  of 
her  secret  things,  and  in  the  crucible,  and  by  other 
modes  of  analysis,  compel  her  to  divulge  her  most 
hidden  principles.  All  living  bodies,  and  the  atmos- 
phere and  ocean,  and  the  earth,  even  to  her  inmost 
entrails,  are  explored.  The  solid  forms  of  matter 
melt  beneath  the  fiery  inquisition  !  The  earths 
shrink  into  metallic  bases!  and  these  again,  if  still 
pursued  with  sufficient  intensity  of  heat,  vanish  into 
thin  vapor — apparent  nothingness  !  And  we  are 
astonished  to  perceive  that,  essentially  different  as 
we  suppose  the  animal  and  vegetable  and  inorganic 
substances  which  we  subjected  to  our  analytical 
ordeal,  yet  the  results  exhibited  the  same  ultimate 
elements  in  all,  or  only  differing  in  their  proximate 
conditions. 

50.  Encouraged  by  our  success,  we  eagerly  urge 
onward  our  experiments,  till  we  seem  about  to  step 
upon  the  threshold  of  ultimate  analysis ;  and  arrive 
at  the  full  conviction  that  every  fluid  and  every  solid 
substance  in  the  world — even  the  hardest  minerals, 
may,  with  sufficient  heat,  be  converted  into  thin  air 
or  gas  !  and  we  learn  that  all  things  composing  and 
inhabiting  this  globe  of  ours — organic  and  inorganic, 
may  by  chemical  analysis  even  in  the  hands  of  man, 
be  resolved  into  a  few  forms  or  substances,  which  in 
the  present  state  of  science  we  find  convenient  to  call 
elements. 

51.  But  the  vital  alchemy  of  the  organic  laboratory, 
leaves  the  chemist's  crucible,  and  the  more  simple 
operations  of  inorganic  nature,  far  behind  in  its  en- 
ergy of  analysis  and  in  its  creative  aggregations  and 
arrangements  ;  and  seems  to  possess  the  power  not 
only  of  decomposing  most,  if  not  all  of  those  sub- 
stances which  are  called  elements,  but  also,  of  actu- 

1  ally  transmuting  them  into  each  other. 

52.  '  The  seeds  of  various  plants,'  says  a  distin- 
guished chemist,  '  may  be  placed  in  pure  sea-sand,  or 
even  leaden  shot,  and  nourished  with  nothing  but 
pure  distilled  water,  and  the  common  atmosphere, 
and  the  sun's  light  and  heat,  and  the  seeds  will  sprout 
and  the  plants  grow  and  thrive,  and  attain  to  matu- 
rity, elaborating  for  themselves,  out  of  the  distilled 
water  and  the  atmosphere,  all  their  own  nutriment, 
and  properly  arranging  and  composing  the  several 
vegetable  structures  and  substances,  and  producing 
the  several  vegetable  properties.  And  if  this  vege- 
table matter  thus  produced,  be  carefully  preserved 
and  accurately  analyzed,  the  various  earths,  the  alka- 
lies, acids,  metals,  carbon,  sulphur,  phosphorus,  nitro- 
gen, etc.,  may  be  obtained  the  same,  or  nearly  the 
same  as  if  the  plants  had  grown  in  their  natural  soil.' 

I  53.  '  It  is  well  known,'  says  Dr.  Turner,  in  his 
Elements  of  Chemistry,  '  that  many  plants  grow 
when  merely  suspended  in  the  air.  In  the  hot-houses 
of  the  botanical  garden  of  Edinburgh,  for  example, 
there  are  two  plants,  species  of  the  fig  tree,  the 
Ficus  australis  and  the  Ficus  elaslica,  the  latter  of 
which,  as  Dr.  Graham  informs  me,  has  been  sus- 
pended for  four,  and  the  former  for  nearly  ten  years, 
duiing  which  time  they  have  continued  to  send  out 
shoots  and  leaves.' 

54.  '  The  Aerial  Epidendrum,  a  beautiful  plant  of 
Java  and  of  the  East  Indies  beyond  the  Ganges,' 
says  an  eminent  physiologist,  '  has  no  roots  nor  any 
apparent  organs  of  nutrition,  but  lives  alone  on  air 
and  the  vapor  of  the  atmosphere.    It  is  said  to  be  no 


uncommon  thing  for  the  inhabitants  to  pluck  it  up  on 
account  of  the  elegance  of  its  leaves  and  the  beauty 
of  its  flower,  and  the  exquisite  odor  which  it  diffuses, 
and  to  suspend  it  by  a  silken  cord  from  the  ceiling  of 
their  rooms,  where  from  year  to  year,  it  continues  to 
put  forth  new  leaves,  new  blossoms  and  new  fra- 
grance, excited  to  new  life  and  action  only  by  light 
and  heat  and  the  surrounding  atmosphere.' 

55.  Here  then,  the  atmosphere,  with  the  assistance 
of  light  and  heat,  is  converted  by  the  vital  forces  of 
the  vegetable  organic  economy,  into  fluid  and  solid 
vegetable  substance,  color  and  fragrance  ;  and  if  this 
vegetable  matter  be  carefully  analyzed,  it  will  afford 
many  of  those  substances,  or  forms  of  matter,  which 
chemists  now  call  elements,  and  which  no  analysis 
that  they  are  capable  of  making,  has,  as  yet,  been 
able  to  detect  in  the  substances  by  which  the  plants 
were  nourished. 

56.  If,  therefore,  earths  and  alkalies  and  acids  and 
metals  and  sulphur  and  phosphorus,  and  other  equally 
simple  substances,  may  be  elaborated  by  the  vital 
power  of  the  vegetable  economy  from  the  oxygen  and 
nitrogen  and  hydrogen  and  carbon  of  the  common 
atmosphere,  with  what  propriety  can  they  be  con- 
sidered elements,  or  primordial  forms  of  matter  ? 

57.  '  The  cerealia  produce  pure  silex  or  flint,  though 
not  a  particle  of  it  is  to  be  found  in  the  soil  in  which 
they  grew,  nor  in  the  fluid  by  which  they  are  nou- 
rished. Plant  in  the  same  soil,  the  sugar  cane,  the 
aloe  and  the  nightshade;  water  them  with  distilled 
water,  and  let  them  grow  side  by  side,  warmed  and 
invigorated  by  the  same  heat  and  light  and  atmos- 
phere, and  the  jufce  of  the  one  will  afford  nutritious 
sugar  ;  of  another,  the  medicinal,  intensely  bitter 
aloes  ;  and  of  the  third,  a  substance  with  but  little 
taste,  but  a  deadly  poison.  From  the  sap  of  the  peach 
tree,  are  produced  the  woody  structure,  the  verdant 
foliage,  the  blossom  with  its  beautiful  tints  and  de- 
lightful fragrance,  and  the  delicious  fruit ;  while  in 
the  leaves  and  kernel  is  formed  a  pungent  bitter,  and 
the  prussic  acid,  which,  in  its  concentrated  state,  is 
one  of  the  most  deadly  poisons  known.  The  may- 
apple  or  mandrake,  which  grows  wild  in  our  woods, 
bears  a  fruit  which  is  esculent  and  fine  flavored  when 
ripe,  while  its  root  is  a  purgative  of  about  the  same 
power  as  jalap,  and  the  leaf  is  actively  poisonous.' 

58.  '  Thus,  from  the  common  sap,'  says  Dr.  Good, 
'  which  may  itself  be  elaborated  entirely  from  pure 
water  and  the  atmosphere,  with  the  help  of  light  and 
heat,  are  secreted  a  variety  of  substances  of  different, 
and  frequently  of  opposite  powers  and  qualities  :  sub- 
stances nutritive,  medical,  or  destructive  i  and  often 
in  the  same  individual  plant,  some  of  its  organs  se- 
crete a  wholesome  aliment,  while  others  secrete  a 
deadly  poison.' 

59.  Nor  is  the  vital  economy  of  the  animal  system 
less  wonderful  in  its  analytical  and  synthetic  powers. 
From  all  the  varieties  of  aliment  with  which  it  is  sup- 
plied, whatever  may  be  the  chemical  properties  of  the 
food,  it  constantly  and  with  utmost  integrity,  during 
health,  produces  chyme,  chyle  and  blood,  of  very  nearly 
the  same  chemical  character:  and  whatever  may  be  the 
kind  of  nourishment  received  into  the  stomach,  in  a 
healthy  state  of  the  system,  the  blood  elaborated  from 
it  regularly  affords  the  appropriate  supply  of  mate- 
rials to  every  structure  and  substance  of  the  body, 
whether  the  particular  properties  or  substances  de- 
rived from  an  analysis  of  the  several  structures  be 
found  in  the  aliment  or  not. 

60.  Neither  in  the  chyle  nor  in  the  blood  is  sny 
gelatine  ever  found,  and  yet  the  most  extensive  struc- 
ture of  the  whole  body  is' principally  composed  of  this 

'  substance  ;  and  the  quantity  of  carbon  eliminated  by 
the  human  body,  seems  very  greatly  to  exceed  the 
quantity  received  into  it  in  any  appreciable  manner. 

61.  Moreover,  the  vital  economy  seems  to  possess 
I    the  power  of  varying  the  quantity  of  particular  qual- 
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ities  and  substances  produced  by  it,  accordinir  to  the 
condition  and  demands  of  the  system,  periodically 
supplying  from  the  common  and  ordinary  current  of 
blood,  without  any  knoirn  variation  in  the  food  from 
which  It  is  elaborated,  a  very  large  increase  of  appro, 
pnate  nourishment,  for  particular  structures,  and  at 
the  same  time,  regularly  sustaining  the  general  func 
tion  of  nutrition,  in  every  part  and  substance  of  the 
system. 

62  Whatever  may  be  the  kind  or  quality  of  the 
food  from  which  it  is  elaborated,  the  blood  of  man 
will  always  afford,  by  chemical  analysis,  a  consider, 
able  quantity  of  iron.  Several  other  metals  and  other 
substances  are  also  procured  in  the  same  manner, 
from  the  animal  system,  which  it  would  be  difficult. 
If  not  impossible,  to  account  for  in  any  other  satis, 
factory  way,  than  by  admitting  the  power  of  the  vital 
economy  to  produce,  from  a  nearly  homogeneous 
chyle,  various  substances  which  in  chemistry  are 
considered  not  only  opposite  in  their  qualities,  but  of 
essentially  different  elements. 

63.  In  the  same  animal,  from  the  same  vital  cur- 
rent which  nourishes  the  flesh,  that  would  be  perfectly 
safe  and  nutritious  for  human  aliment,  is  secreted  the 
most  deadly  poison.  The  flesh  of  the  rattlesnake  is 
eaten  by  many  people,  as  a  great  luxury  :  and  even 
Us  blood  may  be  received  into  the  human  stomach,  or 
put  upon  a  fresh  wound  with  perfect  safety ;  and  yet, 
from  the  same  blood,  is  secreted  a  poison,  which  if 
mingled  with  the  blood  of  our  systems,  will,  with 
almost  irremediable  certainty,  .prove  fatal  in  a  very 
short  time. 

64.  Besides  these  natural  and  ordinary  operations 
of  the  vital  economy  of  the  animal  system,  it  is  no  un- 
common  thing  for  protracted  irritations,  and  diseased 
action  to  produce  results  totally  different  from  those 
of  the  normal  or  healthy  and  regular  functions  of  the 
organs  ;  and  the  blood,  which  in  the  healthy  condi- 
tion  and  action  of  the  parts,  regularly  supplies  ap. 
propriate  nourishment  for  the  soft  solids,  is  made  to 
yield  the  materials  for  the  structure  of  bone  :  and 
thus,  ossification  has  taken  place  in  the  heart  and 
other  important  organs,  to  an  extent  which  has  often 
proved  fatal  to  life. 

65.  All  the  beautiful  variety  of  things,  therefore, 
which  we,  at  first,  supposed  essentially  different,  may 
be  resolved  by  the  keen  scrutiny  of  analytical  science, 
to  a  very  few  substances,  which  are  called  elements, 
because  they  have  hitherto  withstood  the  utmost 
powers  of  analysis  in  the  hands  of  man ;  and  yet, 
such  have  beien  the  astonishing  results  of  human  in- 
vestigations, that  men  of  high  and  wonderful  attain, 
ments  in  science  begin  to  tell  us  that  'it  is  scarcely 
possible  to  say  what  substances  are  not  compound 
bodies  :'  and  still,  as  we  have  seen,  the  nicer  alchemy 
of  the  organic  laboratory,  penetrates  far  beyond  the 
reach  of  human  science,  and  seems  to  have  the  power 
to  decompose  and  combine  and  generate  with  almost 
a  creative  energy.  And  the  sacred  Scriptures  affirm 
that  '  the  time  shall  come  when  all  these  things  shall 
be  dissolved,  and  the  elements  shall  melt  with  fervent 
heat.' 

66.  If  now  we  interrogate  Nature  in  another  mode, 
new  revelations  of  her  secret  things  astonish  and 
delight  us  :  and  from  her  disclosures  and  her  intima- 
tions, we  are  led  to  the  conjecture,  and  feel  ourselves 
urged  to  the  conclusion,  that  the  various  forms  of 
matter  are  composed  of  almost  infinitely  minute 
atoms  (78,  79) ;  and  that  these  little  molecules  are 
precisely  the  same,  whether  in  animal,  vegetable, 
or  inorganic  structure  ;  precisely  the  same,  whether 
composing  the  animated  flesh  of  man,  the  beautiful 
and  fragrant  flower,  or  delicious  frnit  of  the  vegetable, 
or  the  hardest  mineral,  or  the  most  subtile  and  elastic 
air  :  and  that  it  is  only  the  different  arrangements 
or  aggregations  of  these  atoms,  that  constitute  the 
different  material  substances  and  qualities  and  forms, 


organic  and  inorganic.  Nor  is  it  probable  that,  in  the 
various  transformations  of  matter,  which  are  con- 
tinually going  on,  the  analysis  that  takes  place  in  the 
processes  of  Nature,  often  approaches  near  to  the 
primordial  atoms  ;  but  molecules  composed  of  myriads 
of  those  atoms,  may  be  the  ultimate  forms  in  most  of 
the  ordinary  changes  of  composition  and  decomposi- 
tion in  nature. 

67.  Thus,  of  those  forms  of  matter  which  in  chem- 
istry are  at  present  considered  elements,  different 
aggregations  of  the  same  molecules,  make  substances 
not  only  of  entirely  different  natures,  but  of  properties 
as  different  as  those  of  aquafortis  and  the  balmy  air 
which  we  breathe ;  of  sugar  and  vinegar  ;  of  charcoal 
and  diamond.  And  thus  again,  by  differently  ar. 
ranging  the  same  molecules  of  matter,  red,  orange, 
yellow,  green,  blue,  and  other  colors  and  tints  are 
produced  ;  and  in  like  manner,  are  formed  the  most 
fragrant  and  most  offensive  odor;  and  the  different 
qualities  of  sweet  and  sour  and  bitter,  etc.  And  there 
are  reasons  for  believing  that  light  and  heat,  and  elec- 
tricity and  magnetism,  instead  of  being  essentially 
different  substances,  are  but  the  results  of  particular 
aggregations  or  arrangements  and  conditions  of  the 
same  primary  atoms  of  matter. 

68.  If  these  things  be  so,  they  reveal  to  us  most 
intimate  relations  between  all  material  forms  and 
substances,  which  hitherto  we  have  little  thought 
of;  and  we  learn  from  them  our  natural  fellowship 
with  earth  and  ocean  and  the  atmosphere  and  every 
thing  around  us. 

69.  What,  then,  is  matter  ?  and  what  was  its  pri- 
mordial form  ?  and  what  are  its  essential  properties  ? 

Moses  instructs  us  that,  '  In  the  beginning  God 
created  the  heaven  and  the  earth!'  And  having 
made  this  general  predication  of  his  subject,  he  com- 
mences a  brief  history  of  the  creation,  in  detail ;  and 
declares  that,  previous  to  the  creation  of  the  earth,  it 
was  'emptiness  and  nothing,''  or  had  no  perceptible 
existence  ;  for  such  is  the  radical  and  primitive  sense 
of  the  Hebrew  words  in  the  original  text ;  and  such 
is  the  sense  which  the  apostle  Paul,  who  was  a  learned 
Hebrew  scholar,  gives  them,  when  speaking  of  the 
same  subject,  in  his  epistle  to  the  Hebrev/s.  '  Through 
faith,'  says  he,  '  we  understand  that  the  worlds  were 
formed  by  the  word  of  God  ;  so  that  the  things  which 
are  seen  were  not  made  of  things  which  do  appear.' 
The  writer  of  the  book  of  Job  and  the  prophet 
Isaiah  also  use  the  same  Hebrew  words  in  this  sense. 

70.  There  is  nothing  in  the  Hebrew  text,  therefore, 
to  justify  the  notion  that  our  globe  was  formed  out 
of  a  chaotic  mass  of  matter,  which  might  have  been 
the  wreck  of  some  other  planet,  or  of  a  comet,  or 
fragment  of  the  sun  :  but  the  true  sense  of  the  pas- 
sage is  nothing  more  nor  less  than  that  before  God 
created  our  globe,  this  material  world  of  ours  had  no 
perceptible  existence;  it  was  'emptiness  and  nothing.' 

71.  The  interesting  question  therefore  still  recurs  : 
What  is  matter  ?  which  we  see  displayed  around  tis, 
in  such  multitudinous  forms  of  magnificence  and 
beauty  and  life  and  activity  and  sensibility  and  pas- 
sion  and  enjoyment  ? 

72.  From  the  many  interesting  facts  and  consider- 
ations which  have  now  been  presented,  and  a  multi-  ! 
tude  of  others  which  may  be  observed  by  the  philoso- 
phic inquirer,  on  every  hand,  are  we  not  urged  to  the 
conclusion  that  all  these  material  forms  and  substan- 
ces and  qualities  and  things,  which  now  compose  our 
palpable  universe,  are  but  the  different  modifications, 
or  arrangements,  of  the  same  primordial  atoms  which 
constitute  the  single  element  or  essence  of  all 
matter  ? 

73.  It  is  true  that  the  demonstrations  of  human 
science  have  not  yet  arrived  at  this  grand  conclusion, 
and  it  is  possible  that  they  never  will :  but  it  is  equally 
true  that  the  glorious  march  of  scientific  discovery, 
seems  continually   approaching  toward  this  great 
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point;  and  that  every  advancing  step  of  analytical 
demonstration,  -while  it  multiplies  the  proximate 
forms,  draws  apparently  still  nearer  to  the  single  ele- 
ment of  matter.  And  it  is  an  interesting  fact,  that 
many  of  the  greatest  minds  which,  in  modern  times, 
have  been  devoted  to  the  pursuits  of  natural  science, 
appear  almost  simultaneously,  as  if  inspired  by  Na- 
ture's great  Spirit  of  Truth,  to  perceive  indications  of 
such  a  final  consummation  of  analysis,  and  to  inti- 
mate their  conjectures  of  a  single  element ;  or,  at 
most,  a  very  few. 

74.  '  Oxygen  and  hydrogen,  with  the  assistance  of 
solar  light,'  says  Bracounot,  '  appear  to  be  the  only 
elementary  substances  employed  in  the  constitution 
of  the  whole  universe:  and  Nature,  in  her  simple 
progress,  works  the  most  infinitely  diversified  effects, 
by  the  slightest  modifications,  in  the  means  she  em- 
ploys.' 

75.  '  A  very  few  elementary  bodies  indeed,'  says 
Sir  Humphrey  Davy,  'and  which  may  themselves 
be  only  the  different  forms  of  some  one  and  the  same 
primui-y  material,  constitute  the  sum  total  of  our^  tan- 
gible universe  of  things.'  And  that  distinguished 
philosopher,  Dr.  Herschel,  has  advanced  the  opinion, 
that  '  light  is  the  source  of  all  substances  and  the 
baiis  of  all  worlds.' 

76.  'Whether  those  substances  which,  in  the 
present  state  of  science,  are  considered  elements,' 
says  Dr.  Arnot,  '  are  in  truth  originally  and  essen- 
tially different,  or  are  only  the  one  simple  primordial 
matter,  modified  by  circumstances,  as  yet  unknown  to 
us,  we  cannot  at  present  positively  determine.' 

77-  In  a  truly  able  and  exceedingly  interesting  pre- 
liminary discourse  on  the  study  of  Natural  Philosophy, 
by  J.  F'.  W.  Herschel,  Esq.,  the  same  important  idea 
is  fully  advanced.  '  Philosophical  Chemistry,'  says 
Sir.  Herschel,  '  no  more  aims  at  determining  the  one 
essential  element,  out  of  lohich  all  matter  is  formed — the 
one  ultimate  principle  of  the  universe,  than  astronomy 
at  discovering  the  origin  of  the  planetary  movements, 
in  the  application  of  a  determinate  projectile  force  in 
a  determinate  direction ;  or  geology  at  ascending  to 
the  creation  of  the  earth.  Theiie  may  be  such  an 
ELE.irENT.  Some  singular  relations  which  have  been 
pointed  out,  in  the  atomic  weights  of  bodies,  seem  to 
suggest  to  minds  fond  of  speculation,  that  there  is. 
But  philosophical  chemistry  is  content  to  wait  for 
some  striking  fact,  which  may  either  occur  unexpect- 
edly, or  be  led  to  by  the  slow  progress  of  enlarged 
views,  to  disclose  to  us  its  existence.' 

78.  '  The  discoveries  of  modern  chemistry  have 
gone  far  to  establish  the  truth  of  an  opinion  enter- 
.tained  by  some  of  the  ancients,  that  the  universe  con- 
sists of  distinct,  separate,  indivisible  atoms  (66),  or 
individual  beings,  so  minute  as  to  escape  our  senses, 
except  where  united  by  millions,  and  by  those  aggre- 
gations making  up  bodies  of  the  smallest  visible  bulk.' 

79.  '  What  is  proved  concerning  the  atomic  theory,' 
(66)  says  Mr.  Whewell,  in  his  admirable  treatise  on 
Astronomy  and  general  Physics,  'is  that  chemical 
and  other  effects  take  place  as  if  they  were  the  aggre- 
gate of  the  effects  of  certain  particles  of  elements,  the 
proportions  of  which  particles  are  fixed  and  definite.' 
And  Dr.  Prout,  in  his  profoundly  scientific  treatise 
on  Chemistry  and  Meteorology,  says,  '  by  element  is 
here  meant  a  principle  that  is  not  made  up  of  others, 
and  which  consequently  ])ossesses  an  absolute  and  in- 
dependent  existence.  Whether  one  or  more  such 
elements  exists,  is  not  now  our  object  to  inquire. 
The  astonishing  discoveries  of  modern  chemistry, 
have  shown  that  many  of  those  substances,  formerly 
considered  as  elements,  are  in  fact  compounds  ;  and, 
as  the  science  of  chemistry  is  still  progressive,  it  is 
probable  that  with  the  enlargement  of  its  boundaries, 
there  will  still  be  a  further  diminution  of  the  number 
of  those  substances  which  are,  as  yet,  held  to  be 
simple.'     Indeed  the  general  train  of  reasoning 


throughout  the  whole  of  this  very  learned  and  ex- 
ceedingly interesting  treatise,  embraces  the  supposi- 
tion  of  only  one  essential  form  of  matter. 

80.  If,  therefore,  any  importance  may  justly  be 
allowed  to  the  opinions  of  those  who  are  devoted  to 
the  pursuits  of  science,  and  who  occupy  eminent  sta- 
tions in  the  scientific  world,  we  are  here,  by  high 
authority,  decidedly  corroborated  in  the  conclusion 
that  the  minute  atoms  of  a  single  element  constitute 
the  primordial  forms  of  matter,  by  the  various 
combinations,  arrangements  and  aggregations  of 
which,  all  the  diversified  and  interesting  forms  of 
things  in  our  material  world  are  produced. 

81.  Having  pursued  our  analytical  inquiry  concern- 
ing the  nature  and  original  form  of  matter,  through 
the  various  researches  of  human  science,  and  the 
still  more  discriminating  and  wonderful  process  of  the 
organic  vital  economy,  till  we  have  arrived,  with  the 
support  of  demonstration,  apparently  near  to  a  single 
ultimate  principle,  with  many  known  truths  and  man- 
ifest analogies  leading  to,  and  justifying  the  hypothe- 
sis of  a  single  essence,  or  original  element ;  it  now 
becomes  necessary  for  us  to  travel  down  the  deeply 
interesting  course  of  synthetical  arrangement  and 
conformation,  till  we  have  again  returned  to  the 
present  existing  forms  and  conditions  of  things,  in 
order  that,  by  such  investigations,  we  may  as  clearly 
and  as  fully  as  possible,  ascertain  the  laws  of  consti- 
tution and  relation  appertaining  to  the  various  forms 
of  matter  and  modes  of  being  ;  and  particularly  such 
as  are  connected  with  the  existence,  and  affect  the 
condition  of  the  human  race. 

82.  Here  we  are  met,  however,  at  the  very  outset 
of  our  career,  by  the  e.xceedingly  important  question  : 
How  could  such  various  forms  and  qualities  of  matter 
be  produced  from  the  atoms  of  a  single  element  by 
the  action  of  any  intrinsic  physical  properties  or 
powers  ?  This  interesting  interrogation  brings  us  at 
once  to  the  great  point  at  issue  between  Materialists 
and  Theists.  And  it  must  frankly  be  confessed  that 
it  is  not  easy  to  conceive  of  the  possibility,  that  the 
present  variety  of  material  forms  and  modes  of  ex- 
istence, could  have  resulted  from  different  aggrega- 
tions of  the  atoms  of  a  single  element,  nor  of  fifty 
elements,  by  the  exclusive  action  of  any  intrinsic 
affinities  or  properties  of  the  elementary  atoms,  or 
forms  of  matter. 

8H.  If  there  ever  was  a  time,  when  the  atoms  of  a 
single  element  or  of  fifty  elements,  lay  in  a  quiescent 
state,  with  undisturbed  affinities,  then  that  state  must 
have  remained  for  ever,  if  some  disturbing  cause  had 
not  been  introduced  to  excite  the  action  of  those  af- 
finities, and  produce  combinations  and  new  forms  of 
matter :  and  when  those  affinities  thus  excited,  had 
all  exhausted  their  activity  in  such  combinations, 
there  they  must  etei-nally  have  continued,  bound  by 
the  laws  of  primitive  conjugation,  unless  some  new 
disturbing  cause  had  again  been  introduced  ;  and  so 
on,  ad  infinitum,  matter  would  expend  its  chemical 
activity,  in  every  action  that  took  place,  and  be  to- 
tally destitute  of  the  ability  to  take  on  new  action 
and  to  change  its  form,  without  the  agency  of  some 
new  paramount  disturbing  cause,  which  should  re- 
lax or  overcome  the  law  of  its  previous  affinities,  and 
superinduce  another  law  of  aggregation. 

84.  To  ilhistrate  this  point,  let  us  suppose  that  the 
two  kinds  of  air  called  oxgen  and  hydrogen  gases,  are 
original  elements  of  nature ;  and  that  the  atoms  of 
which  they  are  composed  possess  an  intrinsic  appe- 
tency or  affinity,  which  being  excited  to  action  by  the 
combustion  of  the  two  gases  together,  in  certain  pro- 
portions,  will  result  in  the  production  of  a  third  and 
entirely  different  form  of  matter  which  we  call  water. 
Suppose  this  room  to  be  filled  with  those  gases,  in 
the  proportion  of  two  volumes  of  hydrogen  to  one  of 
oxygen,  and  that  they  are  completely  secluded  from  the 
action  and  influence  of  all  other  causes:  here  they 
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would  remain  for  ever,  without  entering  into  that 
combination  which  forms  water,  unless  some  new 
cause  is  introduced  to  bring  their  latent  aflinities  into 
the  necejsary  action  ;  and  if  such  a  material  cause 
were  introduced,  it  must  necessarily  act  upon  the 
whole,  and  every  atom  of  matter  composing  the  two 
gages  would  enter  into  the  formation  of  water;  and 
here  the  active  power  would  be  expended,  and  matter 
would  eternally  remain  in  the  form  of  water;  unless 
again,  some  new  cause  were  introduced,  which  would 
overcome  those  affinities,  the  action  of  which  resulted 
j°  the  formation  of  water,  and  bring  into  play  other 
affinitieg,  whose  action  would  produce  other  forms  of 
matter  ;  and  here  again  would  be  the  end  of  action 
from  any  intrinsic  affinity  or  power  of  matter. 

85.  But  perhaps  it  would  be  asserted  that,  with 
fifty  elements,  we  can  form  a  countless  number  of 
proximate  elements,  and,  with  these,  by  the  various 
possible  combinations,  and  in  the  various  possible 
proportions  with  the  original  elements,  we  can  pro- 
duce an  infinite  variety  of  substances  and  forms, 
which,  acting  upon  each  other  as  disturbing  causes, 
can  keep  in  eternal  activity  the  affinities  of  matter, 
and  thus  cause  an  endless  transformation  of  material 
things. 

86.  This,  it  is  acknowledged,  is  true  to  a  consider- 
able extent,  if  all  that  is  assumed  concerning  the 
properties  of  elementary  matter  be  admitted  ;  and 
yet,  there  is  a  limit  far  more  circumscribed  to  the 
action  of  all  these  possible  affinities  and  combinations 
and  propositions,  than  is  compatible  with  the  reason- 
ing and  hypotheses  of  atheistical  philosophy  ;  a  limit 
beyond  which  intrinsic  atomic  affinity  and  activity 
could  not  go;  and  yet,  beyond  which  matter  has  been 
carried  to  a  wonderful  extent  by  laws  of  arrangement 
which  counteract  and  suspend  its  more  primitive  af- 
finities, and  erect  magnificent  superstructures  on  the 
ruins  of  all  previous  forms  and  qualities.  It  will  be 
seen  in  the  progress  of  our  investigations,  that  there  are 
forms  and  modes  of  material  existence,  resulting  from 
the  action  of  powers  and  qualities  and  affinities, 
which  are  so  entirely  different  from,  and  in  fact  op- 
posite to,  all  that  can  be  considered  the  more  primitive 
atomic  properties,  that  it  is  not  possible  they  ever 
could  have  been,  or  ever  can  be  prodticed  by  any  in- 
trinsic appetency  or  power  of  matter,  even  though  we 
admit  the  existence  of  a  thousand  elements. 

87.  But,  although  modern  chemistry  has  distribut- 
ed matter  into  more  than  fifty  elements  or  simple  sub- 
stances, yet  is  it  not  evident  from  what  has  been  ad- 
vanced  on  the  present  occasion,  that  the  elements  of 
nature  must  consist  of  a  much  smaller  number  ?  and 
do  there  not  appear  to  be  many  and  strong  reasons  for 
believing  that  there  is  but  a  single  original  element, 
or  essence  of  all  matter  ?  How  extremely  subtil  and 
refined  and  sublimated  that  material  essence  in  itself 
may  be,  or  what  may  be  its  distinction  from,  or  prox- 
imity to,  spiritual  substance,  it  is  not  possible  for  us 
to  form  a  clear  conception,  nor  even  for  our  imagina- 
tions to  shadow  forth  an  indistinct  idea  ! 

88.  Moreover,  it  is  an  interesting  and  important 
truth,  that  there  is  not  a  single  known  property  or 
law  of  mattei*  of  which  human  science  can  with  cer- 
tainty affirm  that  it  is  essential  to  the  n.iture  of  mat- 
ter. Even  gravitation,  the  most  universal  and  all- 
pervading  property  or  law  of  matter  known  to  man, 
may  only  appertain  to  certain  forms  and  conditions  of 
matter,  and  not  be  in  any  degree  an  intrinsic  pro- 
perty of  its  essence.  And  this  is  true  of  magnetism, 
and  electricity,  and  molecular  affinity,  and  every 
other  known  property.  Indeed  we  know  no  more  of 
the  nature  of  matter,  and  of  what  are  its  essential 
properties,  than  we  do  of  spirit.  To  some  extent,  we 
can  appreciate  its  forms,  and  ascertain  the  properties 
connected  with  those  forms,  and  the  laws  which 
govern  their  motions  and  changes,  but  beyond  this 
our  knowledge  does  not  extend. 


89.  Starting  then,  in  our  synthetical  career,  with 
the  primordial  atoms  either  of  a  single  element,  or  of 
several  elements,  we  are  compelled  to  acknowledge 
the  agency  and  intelligence  and  design  of  a  creatinjr 
and  controlling  Cause,  who  gave  existence  to  those 
atoms,  and  impressed  upon  them  those  virgin  affini- 
ties or  first  laws  of  action,  in  obedience  to  which  they 
entered  into  those  primal  combinations  which  consti- 
tuted the  proximate  elements  of  nature ;  and  these, 
again,  received  new  laws  of  aggregation,  which  result! 
ed  in  other  forms  and  qualities  of  matter.  And  thus, 
from  step  to  step  in  the  great  architectural  work,  the 
delineating  and  directing  finger  of  Omnipotence  in- 
scribed  the  constitutional  laws  of  every  form,  and  by 
those  laws  imparted  to  each  form  its  own  peculiar 
nature  and  properties  and  powers,  and  defined  the 
modes  of  conduct  to  all  material  action.  But  how  far 
these  rudimuiital  combinations  and  arrangements 
travelled  down  from  the  deep  bosom  of  eternity,  before 
they  reached  the  present  visible  and  tangible  state  of 
things,  it  is  impossible  for  us  to  ascertain,  without  a 
knowledge  of  the  first-made  forms  of  matter.  Nor  is 
it  of  much  importance  to  my  present  purpose  that  we 
should  know,  since  our  ignorance  in  this  respect  does 
not  obscure  the  great  principle  of  my  reasoning. 
Those  substances  which  we  now  call  elements,  are 
probably  the  results  of  many  combinations  of  the  pri- 
mordial atoms  (66),  and  although  most  of  them  have 
hitherto  resisted  the  powers  of  analysis  in  the  hands 
of  man,  it  is  almost  certain  that  they  are  decomposed 
by  the  vital  energies  of  organic  forms  (51),  and  per. 
haps  also,  in  many  of  the  operations  of  inorganic 
nature. 

90.  There  is,  however,  the  greatest  probability  that 
the  pure  gaseous  form,  or  form  of  vapor,  is  that  which 
matter  in  its  progressive  combinations  first  assumed 
within  the  bounds  which  lie  between  the  known  and 
the  unknown  of  things ;  and  there  does  not  appear 
to  be  any  just  ground  of  doubt  that  the  first  palpable 
form  of  matter  was  limpid  water.  '  The  form  of  our 
globe,  and  of  the  moon,  and  all  the  planets  and  celes- 
tial bodies,'  says  Dr.  Arnot,  '  demonstrates  their 
original  fluidity.'  The  laws  of  constitutional  rela- 
tion between  water  and  the  vegetable  and  animal 
forms  of  matter,  indeed  the  whole  economy  of  nature 
strongly  indicates,  if  it  does  not  prove,  that  water 
was  the  first  visible  and  tangible  form  of  this  material 
world.  And  Moses  in  his  brief  history  of  creation, 
tells  us  that  before  the  heaven  and  the  earth  were 
formed,  '  darkness  was  upon  the  face  of  the  deep  (or 
the  abyss),  and  the  spirit  of  God  moved  upon  the  face 
of  the  waters.' 

91.  Water  was  regarded  by  the  ancients  as  one  of 
the  elements  of  nature,  and  some,  indeed,  considered 
it  the  single  original  element,  out  of  which  all  other 
material  things  were  formed.  Nor  was  it  till  the 
close  of  the  last  century  that  its  compound  nature 
was  fully  ascertained,  and  it  was  found  to  be  formed  ' 
by  the  chemical  combination  of  two  kinds  of  air  or 
gas. 

92.  I  have  already  stated  (87),  that  modern  chem-  \ 
istry  has  distributed  matter  into  more  than  fifty  sub- 
stances, which  in  the  present  state  of  science  are 
called  elements.  Among  these  are  two,  which  are 
denominated  oxygen  and  hydrogen  gases.  Oxygen 
gas  or  air,  in  its  separate  and  pure  state,  is  a  little 
heavier  than  the  common  atmosphere,  of  which  it  is 

a  component  part,  and  is  the  supporter  of  animal  res- 
piration, and  the  principal  supporter  of  combustion, 
ilemove  it  entirely  from  the  atmosphere,  and  we  could 
not  breathe,  and  our  lamps  and  fires  would  be  im- 
mediately extinguished,  and  many  other  evils  would 
result,  which  there  will  be  occasion  to  notice  in  the 
progress  of  mv  subject.  Hydrogen  gas  is  about  four- 
teen times  lighter  or  less  dense  than  the  atmosphere,  j 
and  is  one  of  the  most  combustible  substances  known.  I 
If  a  quantity  of  oxygen  gas  be  enclosed  in  one  vessel,  t 
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and  a  quantity  of  hydrogen  in  another,  with  a  tube 
leading  from  each  vessel  and  uniting  in  a  common 
mouth,  and  If  the  gasos  be  permitted  to  pass  out  in 
certain  proportions,  and  be  fired  at  the  mouth  where 
they  meet  and  mix  together,  a  bright  flame  will  flash 
up,  and  at  the  same  time  a  heat  will  be  produced,  of 
sufficient  intensity  to  burn  iron  like  dry  wood,  with  a 
brilliancy  of  light  which  the  eye  can  hardly  endure, 
and  to  melt  down  many  minerals  and  other  hard  sub- 
stances which  the  heat  of  a  common  fire  will  scarcely 
affect  at  all ;  the  product  of  the  combustion  of  these 
two  gases  is  water. 

93.  Thus,  from  two  invisible  aeriform  substances 
which  burn  with  such  intensity  of  heat  and  brilliancy 
of  light,  water  is  formed  by  their  chemical  combina- 
tion in  the  act  of  combustion,  and  when  thus  pro- 
duced, is  one  of  the  greatest  extinguishers  of  com- 
bustion known  in  nature,  and  is  many  hundred  times 
heavier  than  the  same  volume  of  the  gases  from 
which  it  was  formed  ! 

94.  Nor  is  it  necessary  to  suppose,  that  the  water 
first  formed  was  in  a  turbid  state,  holding,  in  a  semi- 
fluid solution,  a  chaotic  mass  of  crude  and  undigested 
matter,  which  gradually  settled  into  solid  forms,  and 
thus  produced  the  rocks  and  finally  the  earthy  mould 
which  covers  them. 

96.  It  is  only  the  opinion  that  those  different  forms 
of  matter  which  we  call  simple  substances  are,  in 
their  peculiar  natures  and  properties,  essentially  and 
primordially  different  and  distinct,  which  causes  us 
to  cling  to  the  vague  notion  of  a  primitive  chaos  of 
partly  fluid  and  partly  solid  matter,  mixed  together 
in  a  kind  of  semifluid  paste  or  pudding,  because,  with 
our  limited  views  of  things,  we  cannot  easily  con- 
ceive how  rocks  and  other  solid  substances  could  be 
formed,  without  different,  original,  and  appropriate 
kinds  of  matter,  adapted  to  the  structure  of  such 
substances. 

96.  But  if  we  keep  in  view  the  principles  which  we 
have  been  contemplating,  and  the  truth  of  which  may 
be  considered  as  more  than  probable — that  all  the  dif- 
ferent forms  and  substances  and  qualities  of  matter 
are  but  the  results  of  different  arrangements  and  ag- 
gregations of  the  same  primordial  atoms— we  shall 
find  no  difficulty  in  understanding  how  rocks  and 
other  solid  substances  could  be  formed  from  pure 
transparent  water.  Besides,  it  is  a  matter  of  con- 
tinual fact,  that  the  various  crystalline  substances 
are  so  formed ;  and  certainly  we  cannot  consider  it 
more  incredible  that  such  solid  substances  should  be 
formed  from  a  limpid  fluid,  than  that  thev  should  be 
formed  immediately  from  thin  and  invisible  air,  which 
18  a  fact  of  frequent  occurrence  in  nature  and  in  art. 

97.  The  transformation  ot  fluids  into  solids,  which 
seems  to  possess  no  properties  in  common  with  the 
fluids  from  which  they  were  formed,  is  a  very  com- 
mon process  in  the  laboratories  of  chemists,  and  by  no 
means  an  unfrequent  one  in  the  great  operations  of 
nature. 

98.  It  is  not,  therefore,  in  any  degree  necessary  for 
us  to  suppose  that  matter,  in  its  first  visible  and  tan- 
gible state,  consisted  of  a  chaos  of  all  the  rudimentarv 
substances  mingled  together  in  confusion,  but  still 
possessing  each  its  distinct  existence  and  peculiar 
character.  Pure  limpid  water  alone,  with  the  sur. 
rounding  atmosphere,  and  light  and  heat  and  electri- 
city, contains  amply  sufficient  material  for  all  the 
purposes  of  nature  in  the  magnificent  architecture  of 
our  world  of  things. 

99.  Those  substances  which  we  call  oxygen  and 
nitrogen  gases,  being  more  primitive  forms  of  matter 
than  water  of  cour.se  existed  before  it,  and  therefore 
tbe  atmosphere,  such  or  nearly  such  as  now  surrounds 
the  globe,  existed  before  the  formation  of  the  world 
or  waters. 

100.  When  the  intimate  connection  between  light 
and  heat  and  electricty  and  magnetism  is  considered, 


and  when  we  take  into  view  the  important  parts 
which  these  agents  probably  performed  in  the  pro- 
gressive work  of  the  original  construction  of  the  va- 
rious forms  of  matter,  we  are  philosophically  led  to 
suppose  that  they  were  the  next  productions  in  the 
order  of  creation.  And  according  to  the  Mosaic  re- 
cord,  after  water  was  formed,  light  was  commanded 
to  be,  and  there  was  light ;  and  it  is  now  pretty  fully 
ascertained,  that  if  light  is  not  simply  a  peculiar  ar- 
rangement  and  condition  of  the  primary  atoms  com- 
mon to  all  matter ;  if  light  and  common  matter  are 
not  convertible  into  each  other,  as  suggested  by  Sir 
Isaac  Newton,  it  does  not  emanate  from  the  sun  ac- 
cording  to  the  doctrine  of  that  distinguished  philoso- 
pher, but  is  a  substance  so  far  independent  of  the  sun 
as  to  be  capable  of  existing  without  it. 

101.  In  intimate  connexion  with  light,  came  heat 
and  electricity  and  magnetism.  These  new  agents 
being  brought  into  operation  upon  fixed  constitutional 
principles,  by  the  almighty  and  creative  Energy, 
began  to  act  upon  the  atmosphere  and  water,  accord- 
ing to  laws  of  constitution  and  relation  prescribed  by 
infinite  intelligence  and  benevolent  design. 

102.  Evaporation  began  to  take  place,  and  the 
waters  ascended  up  silently  in  the  invisible  state  of 
vapor  ;  '  and  the  waters  were  divided  from  the  waters.' 
and  the  firmament  was  established.    At  the  same 
time  new  laws  of  aggregation  were  brought  into 
action  in  '  the  mighty  deep,'  and  the  limpid  water 
began  to  arrange  itself  in  the  beautiful  and  solid  crys- 
tals  of  mineral  structure.    For  even  here,  in  this  in 
organic  aggregation,  intelligence  and  design  preside 
ordaining  and  exerting  rigorous  law  ;  and  every  par. 
ticle  of  matter,  as  by  a  kind  of  instinct,  takes  its  con- 
stitutional place,  with  an  order  and  precision  and 
integrity  inflexible  as  necessity  and  irresistible  as 
omnipotence  !  observing  with  the  exactness  of  geome- 
try the  lines  and  angles  of  the  structure  into  which 
it  enters,  as  if  each  particular  atom  were  directed  one 
by  one,  by  the  designing  finger  of  the  Almighty. 
And  thus  the  fluctuating  waters  were  composed  into 
the  '  everlasting  rocks,'  varying  in  nice  peculiarities, 
according  to  the  delicate  variations  of  the  constitu. 
tional  laws  of  aggregation.     And  thus  the  found, 
ations  of  the  earth  were  laid  and  built  up,  and  lifted 
their  heads  from  out  the  bosom  of  the  '  vasty  deep,' 
'  and  the  waters  under  the  heaven  were  gathered  to 
gether  into  one  place,  and  the  dry  land  appeared.'* 

103.  Heat,  and  frost  and  moisture,  and  various 
other  agents  acting  upon  the  rocks  which  rose  above 
the  face  of  the  water,  caused  a  disintegration  of  their 
surfaces,  and  by  this  means  a  body  of  gravelly  earth 
was  formed  as  a  mitrix  for  vegetable  seeds  and  roots 
Thus  was  the  inorganic  world  completed.  Nice  va- 
rieties of  gaseous  and  fluid  and  solid  formations,  con- 
tinued to  be  produced  by  the  ceaseless  operations  of 
nature.  And  deep  in  the  bosom  of  the  globe,  fires  were 
spontaneously  kindled,  by  which  vast  portions  of  the 
solid  rocks  were  melted,  and  brought  again  into  a 
fluid  state,  and  earthquakes  jnd  volcanoes  were  pro 
duced :  and  by  such  means,  the  immense  beds  of  un- 
stratified  rocks  were  formed,  and  the  superincumbent 
layers  thrown  into  disorder,  and  hills  and  mountains 
were  erected,  and  molten  rocks  poured  out  upon  the 
surface  of  the  earth. 

104.  Such  is  the  general  hypothesis  which  one  class 
of  geologists  have  assumed  concerning  the  formation 
of  the  globe.    While  another  class,  with  equal  confi 


♦  Those  geologists  who  oppose  the  idea  that  water  was  the  first 
perceptible  form  of  the  matter  of  our  globe,  contend  that  the  crys- 
tals of  what  are  supposed  to  be  the  primitive  rocks,  are  much 
more  like  those  which  we  know  to  be  the  result  of  fusion,  than 
those  resulting  from  solution.  But  the  idea  which  1  have  ad- 
vanced in  the  text,  is  that  primitive  crystallization  resulted  from 
electricity  or  galvanic  action  on  pure  aqueous  matter ;  in  which 
case  the  crystals  would  more  resemble  those  which  result  from 
fusion  than  those  from  solution,  but  as  a  general  fact,  would  be 
much  more  regular  and  perfect  than  cither. 
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dence,  and  with  numerous  facts  which  favor  their 
positions,  have  embraced  the  hypothesis  that  the 
matter  of  our  globe  was  originally  in  a  state  of  thin 
vapor,  produced  by  intense  heat,  and  that,  as  this 
body  of  vapor  gradually  cooled  down,  it  became  more 
dense,  and  in  due  time  the  surface  became  so  cool 
that  the  matter  began  to  consolidate  and  form  a  crust 
of  rocks,  which  slowlyincreased  in  thickness  inwardly, 
while  heat  and  moisture  and  frost  and  other  agents 
acting  on  the  external  surface,  caused  a  disintegration 
of  the  rocks  as  already  stated  ;  and  when  some  thou- 
sands of  years  had  passed  away,  and  numerous  layers 
of  stratified  rocks  had  been  super-imposed  upon  the 
original  crust,  by  the  precipitation  or  deposition  of 
matter  held  in  aqueous  solution,  and  derived  from 
the  disintegration  of  the  primitive  rocks,  then  the 
pent  fires  in  the  centre  of  the  globe  became  impa- 
tient of  their  confinement,  and  rose  up  in  their  wrath, 
and  burst  through  their  prison  walls,  now  strengthen- 
ed by  the  continual  accumulations  of  hundreds  of 
centuries ;  and  thus,  not  only  hills  and  mountains 
were  formed,  but  islands  and  continents  were  lifted 
from  the  bottom  of  the  ocean,  and  made  dry  land, 
and  portions  of  the  unstratified  rocks  or  original 
■crusts  were  thrust  up  through  the  superincumbent 
layers,  and  thrown  out  upon  the  surface  of  the  earth. 

105.  I  say  there  are  many  facts  which  greatly  fnvor 
this  Plutonian  hypothesis,  so  much  in  vogue  among 
geologists  at  the  pi-esent  day  :  and  yet  I  cannot  feel 
convinced  that  the  objections  against  it  are  not  more 
powerful  than  the  facts  in  favor  of  it.  Besides,  I  con- 
ceive that  every  fact  which  the  advocates  for  this 
hypothesis  adduce  in  its  support,  is  perfectly  compat- 
ible with  the  aqueous  origin  of  the  globe.  But  after 
all,  it  is  of  little  importance,  to  the  argument  which 
I  have  in  view,  whether  the  Plutonian  or  the  Neptu- 
nian hypothesis  is  the  true  one;  since,  in  either  case, 
the  general  positions  which  I  have  advanced  concern, 
injf  the  original  forms  and  primitive  combinations  of 
matter  are  equally  sustained.  Nor,  indeed,  is  it  of 
much  importance  to  my  argument,  that  any  geologi- 
cal theory  should  be  established. 

106.  The  great  points  I  wish  to  prove  are,  first, 
that  the  natural  elements  of  matter  are  very  few  in 
number,  and  probably  a  single  one; — secondly,  that 
essentially  the  same  matter  is  common  to  all  material 
forms  both  of  the  inorganic  and  organic  world  ;  and 
therefore  the  essential  difference  between  inorganic 
and  organic  forms  of  matter,  is  not  in  the  matter 
itself,  of  which  they  are  composed,  but  exclusively  in 
the  constitutional  laws  of  aggregation  and  arrange- 
ment ; — and  thirdly,  that  all  the  affinities,  properties, 
and  laws  of  matter,  established  and  brought  into 
action  during  the  formation,  and  up  to  the  completion 
of  the  inorganic  world,  necessarily  ended  in  inorganic 
aggregations  and  forms,  and  beyond  which  it  was  not 
possible  for  them  to  go. 

107.  The  first  of  these  points  I  have  shown  to  be 
exceedingly  probable;  the  second  is  unquestionably 
true;  and  the  third  admits  not  the  shadow  of  a 
doubt.  To  suppose  that  the  action  of  inorganic  affin- 
ities could  terminate  in  organic  arrangement,  is  to 
assume  that  it  is  possibe  for  the  same  thing  to  be 
and  .  not  to  be  at  the  same  time ;  and  to  say  that 
organic  affinities  could  grow  out  of  any  inorganic 
properties  of  matter,  is  equally  contradictory  and 
absurd.  If  inorganic  affinities  or  properties  are  ex- 
erted, inorganic  results  necessarily  take  place  ;  and  no 
combination  of  inorganic  material  causes,  can  pos- 
sibly produce  an  organic  effect.  For  it  is  only  by 
counteracting  and  overcoming  and  suspending  the 
inorganic  affinities,  and  destroying  the  inorganic  ag- 
gregations, that  matter  can  be  brought  into  organic 
aggregation,  and  established  in  the  organic  constitu- 
tion. Hence  it  is  always  and  to  all  extent  neces- 
sarily true,  that  the  inorganic  aflinities  are  directly 
opposed  to  the  organic  affinities ;  and  therefore  the 


latter  could,  in  no  possible  way,  spring  from  the 
former,  nor  from  any  results  of  the  former. 

100.  The  atheistical  notions  concerning  the  origin 
of  organic  forms  of  matter,  and  of  mind,  are  there- 
fore utterly  unphilosophical,  and  entirely  destitute 
of  any  foundation  in  scientific  truth,  and  all  attempts  [ 
to  account  for  vitality  upon  any  principles  appertain- 
ing to  the  physical  or  chemical  properties  of  matter, 
must  necessarily  end  in  error  and  absurdity.  To  say 
that  life  is  the  result  of  peculiar  organization  of  mat- 
ter, is  obviously  and  egregiously  absurd  ;  because  we 
know  that  organization  is  always  and  necessarily  the 
result  of  vital  action ;  and  therefore,  excepting  the 
first  act  of  creation,  vitality  has  always  produced 
organization,  and  propagated  and  perpetuated  itself 
in  and  through  organized  matter ;  but  has  never 
been,  and  cannot,  in  the  nature  of  things,  ever  be, 
produced  by  organized  matter  not  possesssing  life. 
And  the  notion  that  the  organized  matter  of  our 
world  belongs  to  a  state  of  things  which  has  eternally 
existed,  is  entirely  contradictory  to  all  that  we  know 
of  the  nature  of  things. 

109.  The  inorganic  world  left  to  itself,  with  all  its 
properties  and  powers  in  continual  activity  and  per- 
petual operation,  would  necessarily  have  remained 
for  ever  within  the  precincts  of  inorganic  law  and 
structure.  The  solitary  ocean  would  have  rolled  on 
in  its  eternal  flow  and  ebb  of  tides, — evaporation  and 
clowds  and  rain, — lightnings  and  thunders  and  tem- 
pestuous winds,  and  raging  hurricanes,  and  wintry 
storms, — and  spring  and  summer  skies,  and  balmy 
airs,  and  bright  and  glorious  sunshine,  and  sultry 
heat, — and  congealing  frost,  —  and  night  and  day, 
would  have  succeeded  in  endless  and  unfertilizing 
rounds ;  while  on  the  surface  of  the  solid  and  the 
liquid  globe,  and  in  its  bosom,  and  deep  within  its 
bowels,  the  busy  chemistry  of  inorganic  nature 
would  have  carried  on  its  unceasing  processes,  trans- 
muting substances,  and  multiplying  the  varieties  of 
forms  and  properties ;  and  kindling  subterraneous 
fires  to  burst  into  volcanoes  and  to  rend  the  globe 
with  tremendous  earthquakes,  and  heave  the  regu- 
larly concentric  strata  of  its  rocks  into  wild  irregu- 
larity and  disorder  ;  disturbing  thus  the  smooth 
rotundity  of  its  surface,  and  producing  lofty  moun- 
tains and  deep  valleys,  and  ploughing  channels  for 
the  streams  and  rivers,  and  scooping  out  new  dwelling- 
places  for  the  ocean  :  but,  not  a  tree  nor  plant  nor 
blade  of  grass,  nor  any  other  organic  form  of  matter, 
could  possibly  have  been  produced  by  any  or  all  of 
the  affinities  and  properties  and  powers  of  that  lonely 
and  lifeless  world  ! 

110.  Men,  in  the  gloomy  or  the  sensual  darkness 
of  their  minds,  and  in  the  temerity  of  indomitable 
pride,  may  speculate  as  they  will,  but  sound  philoso- 
phy and  the  truth  of  science  pause  on  the  confines 
of  the  inorganic  world,  and  are  compelled  to  acknow  ■ 
ledge  the  necessity  of  an  intelligent  and  designing 
Omnipotence,  to  superinduce  new  laws  of  action  and 
arrangement,  and  establish  new  constitutions,  by 
which  matter  shall  be  set  free  from  the  dominion  of 
its  more  primitive  affinities,  and  lifted  up  above  its 
former  state  of  being,  and  forced  into  arrangements 
and  structures  and  tissues  and  organs  and  systems, 
entirely  different  from  any  of  its  previous  forms,  by 
the  action  of  affinities  which  cannot  co-operate  nor 
efficiently  co-exist  in  the  least  possible  measure,  with 
any  of  the  inorganic  affinities  :  nay,  indeed,  which 
cannot  act,  but  to  resist  and  subdue  the  inorganic 
affinities  ;  which  cannot  erect  their  own  peculiar  su- 
perstructures,  according  to  their  own  specific  econ- 
omv,  without  overcoming  and  demolishing  at  every 
step  the  affinities  and  structures  of  inorganic  mat- 
ter  (86).  .   .  .  ...  . 

111.  Plow,  then,  could  any  primitive  condition  ot 
inorganic  matter  ever  have  produced,  by  anv  of  its 
intrinsic  properties  or  powers,  a  single  blade  of  grass, 
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or  the  simplest  form  of  vegetable  existence  ?  It  is 
not  possible !  and  such  an  opinion  cannot  be  em- 
braced without  a  credulity  which  shuts  its  eyes  against 
the  light  of  science,  and  far  exceeds  the  darkest 
superstitions  of  the  human  race. 


LECTURE  III. 

All  forms  of  matter  composed  of  the  same  elements— Water  the 
principal  material  from  which  vegetables  are  formed— ihe  Uil- 
ferent  vegetable  substances  produced  from  the  same  mate- 
rials—Each, its  fixed  laws  of  constitution  and  relation— Animal 
bodies  not  produced  by  inorganic  or  vegetable  affinities— 
Essei.tially  different— The  constitutional  economy  of  nature 
permanent— If  man  were  cut  ofi",  matter  could  not  reproduce 
him— Animal  substances,  how  formed— The  composition  and 
properties  of  inorganic  bodies- Organized  bodies  derive  their 
existence  from  pre-existing  organized  bodies— Organic  ele- 
ments, how  formed  and  arranged— Organic  bodies  consist  of 
both  solids  and  fluids— They  take  the  type  of  the  bodies  that 
produce  them— Life  a  forced  state— Vitality  resists  gravitation- 
Resists  the  law  of  temperature — Organic  bodies  return  to  inor- 
ganic forms  of  matter  when  life  ceases— Hibernating  animals, 
how  preserved — Transmutation  of  substances — Life  terminates 
in  death— Mutability  of  organic  forms— Properties  common  to 
all  organized  bodies — Difference  between  animal  and  vegetable 
bodies — Properties  peculiar  to  animals — The  use  of  chemistry 
to  physiology — Vitality  decomposes  chemical  elements — The 
nature  of  things  depends  not  on,  their  matter  but  their  con- 
stitution—  Constitutional  nature  and  relations  of  each  and 
every  thing. 

112.  It  is,  then,  as  already  stated  (106),  by  dif- 
ferent aggregations  of  the  same  elementary  atoms  of 
which  air  and  water,  rocks  and  earth,  are  formed, 
that  vegetable  substances  and  forms  are  produced. 
Water  is  the  principal  material  which  enters  into  the 
vegetable  structure.  The  atmosphere  also  aifords  a 
portion  of  the  nutriment  of  vegetables  ;  and  light 
and  heat  are  concerned  in  the  activity  of  vegetable 
life,  and  in  vegetable  growth,  and  qualities  and  forms. 
But  all  these  substances,  or  forms  of  matter,  on  en- 
tering into  the  vegetable  organic  structure,  forego 
their  inorganic  forms  and  characters  and  qualities, 
and  become  vegetable  organic  matter.  The  oxygen 
and  hydrogen  and  carbon  of  inorganic  chemistry,  by 
virtue  of  new  laws,  new  actions  and  new  arrange- 
ments, become  vegetable  sap,  and  this,  by  various 
new  arrangements  lesulting  from  vital  action,  be- 
comes solid  wood  and  bark  and  leaf  and  blossom,  and 
color  and  odor,  and  fruit  and  resin  and  gum,  etc.,  etc. 
But  while  these  compose  the  vegetable  structure,  and 
while  vegetable  life  exerts  its  controling  energy,  it 
cannot,  with  strictest  propriety,  be  said,  that  there  is 
any  such  substance  as  oxygen,  or  hydrogen,  or  carbon 
within  the  vital  domain :  these  substances  can  only 
be  detected  as  such,  when  they  have  been  set  free 
from  the  vegetable  structure  and  arrangement,  and 
have  returned  again  to  the  inorganic  state. 

113.  Yet,  notwithstanding  vegetable  substances 
have  their  fixed  and  peculiar  laws  of  constitution 
essentially  different  from  those  of  inorganic  arrange- 
ment, there  is,  nevertheless,  such  an  exact  adaptation 
of  the  constitutions  of  these  different  structures  to 
each  other,  that  the  most  determinate  and  fixed  and 
important  laws  of  relation  exist  between  them. 

114.  Here,  again,  if  the  vegetable  and  inorganic 
world  be  left  to  itself,  it  is  not  possible  for  any,  nor 
for  all  of  its  material  properties  and  powers,  sepa- 
rately, or  combined,  to  produce  animal  life  and 
structure  and  organization,  and  its  self-nourishing 
and  self-propagating  economy.  If  inorganic  affinities 
predominate,  inorganic  structure  necessarily  results. 
If  vegetable  organic  affinities  predominate,  vegetable 
structure  necessarily  results.  They  cannot  possibly 
co-operate,  because  they  directly  counteract  each 
other :  and  if  it  were  possible  for  them  to  be  simul- 
taneously co-efficient,  they  could  not  act  together  in 
the  production  of  a  third  substance,  differing  from 
inorganic,  and  from  vegetable  organic  structure,  and 
of  a  higher  order  of  nature  than  either ;  but  of  ne- 


cessity, from  the  nature  of  things,  they  would  arrest 
each  other  and  remain  in  belligerent  equilibrio.  Be- 
sides, if  it  were  possible  for  laws  of  action  and  con- 
stitution to  arise  from  any  condition  of  inorganic 
and  vegetable  matter,  by  which  animal  life  and 
structure  and  organization  could  be  produced,  such 
laws,  in  order  to  accomplish  such  systematic  results, 
must  necessarily  arise  from  the  nature  of  things,  and 
therefore,  of  necessity,  must  be  as  permanent  in  their 
existence  and  activity  as  the  nature  of  things  from 
which  they  spring.  But  such  are  the  constitutional 
laws  and  relations  of  things,  that  they  cannot  essen- 
tially alter  their  natures  without  ceasing  to  exist ; 
for  the  nature  of  things  depends  not  on  the  matter  of 
which  they  are  formed,  but  on  the  laws  of  constitution 
by  which  the  matter  is  arranged  (106).  Hence,  there- 
fore, if  it  were  possible  for  laws  of  action  and  con- 
stitution to  arise  from  any  condition  of  inorganic  and 
vegetable  matter,  by  which  animal  structure  and 
organization  and  function  could  be  produced,  then  of 
necessity,  in  the  nature  of  things,  such  laws  would 
still  continue  to  exist  and  to  produce  their  results ; 
and  living  animal  bodies  would  not  depend  on  the 
vital  power  and  economy  for  their  successive  origina- 
tion, but  on  the  physical  laws  by  which  they  are 
first  produced.  Yet  we  know  that  these  things  are 
not  so  :  and  who  with  a  sane  mind  can  believe,  that 
if  every  human  being  were,  at  this  moment,  destroyed 
from  the  face  of  the  earth,  matter,  with  all  its  inor- 
ganic and  vegetable  and  animal  properties  and  powers, 
could,  in  millions  of  years,  or  even  an  eternity  of 
time,  reproduce  the  human  species,  or  rise  a  hair's 
breadth  above  the  order  of  being  which  now  exists 
next  on  the  scale  to  man  ? 

116,  If  animal  matter  were,  in  its  ultimate  ele- 
ments, essentially  different  from  vegetable  and  inor- 
ganic matter,  then  might  we  suppose  that  obeying 
laws  peculiar  to  its  nature,  it  entered  into  an  ar- 
rangement peculiar  to  itself,  without  opposing  or  in 
any  manner  interfering  with  the  inorganic  and  vege- 
table affinities :  but,  when  we  know  that  animal 
matter  resolved  even  to  the  experimental  elements  of 
chemistry,  is  in  reality  nothing  but  inorganic  matter, 
common  to  all  material  forms  and  substances,  we  see 
that  it  is  not  in  any  possible  degree  the  nature  of  the 
matter,  but  the  constitutional  laws  of  arrangement,  on 
which  all  the  forms  and  properties  and  peculiarities  of 
material  substances  depend.  Hence  therefore,  of  neces- 
sity, the  laws  of  arrangement  from  which  animal 
structure  results,  are  not  only  opposed  to  the  laws  of 
inorganic  and  vegetable  arrangement,  but  altogether 
of  a  higher  order  ;  superinduced  by  a  Power  extrinsic 
from  matter,  by  an  Intelligence  adequate  to  the  great 
designs  of  natiire,  and  by  a  Power  competent  for  the 
fulfilment  of  its  designs. 

116.  A  truly  philosophic  and  scientific  mind  cannot 
indeed,  ask^for  a  more  complete  demonstration  of  the 
existence  of  an  intelligent,  omnipotent,  and  benevolent 
First  Cause,  than  is  afforded  by  an  accurate  know- 
ledge of  the  laws  of  the  various  material  structures 
and  forms,  and  modes  of  existence. 

117.  By  the  controlling  power  of  peculiar  laws  of 
action  which  overcome  and  suspend  the  inorganic  af- 
finities, and  which  also  demolish  the  vegetable  struc- 
ture, matter  is  set  free,  or  rather  forced  from  its 
previous  forms  of  aggregation,  and  compelled  to  take 
on  the  arrangement,  and  enter  into  the  structure, 
and  compose  the  organs  of  living  animal  bodies ; 
where  it  remains  in  reluctant  vassalage,  till,  having 
fulfilled  the  purposes  of  the  system,  in  subservience 
to  the  vital  economy,  it  is  regularly  discharged  from 
the  vital  domain—or  until  the  vital  power  is  wholly 
worn  out  or  overcome  and  destroyed,  when  it  returns 
again  to  the  more  primitive  dominion  of  inorganic 
affinities  and  aggregations,  there  to  continue  in  the 
simpler  and  more  permanent  forms  of  inorganic  mat- 
ter, or  be  subject  to  its  various  changes,  until  perhaps 
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it  is  again  forced  into  the  comparatively  brief  endur- 
ance of  vegetable  or  animal  organic  laws  of  life ; 
and  so  on,  in  the  perpetual  round  of  inorganic  and 
vegetable  and  animal  structure,  matter  takes  its 
course,  obedient  to  the  various  laws  which  comprise 
the  several  constitutions  of  those  forms. 

118.  Thus,  from  the  same  primordial  atoms  of 
which  all  vegetable  and  mineral  substances  are  made, 
the  living  animal  blood  is  also  formed,  simply  by  a 
differeut  arrangement  resulting  from  laws  of  action 
which  neither  existed  in  any  of  the  previous  forms, 
nor  sprung  from  any  of  the  previous  conditions  or 
properties  of  matter,  but  were  instituted  and  estab- 
lished in  a  permanent  economy  by  a  supreme  Intelli- 
gent and  designing  Power.  By  a  different  arrange- 
ment of  the  matter  composing  this  same  living  blood, 
the  cellular  substance  of  the  animal  is  formed.  By  a 
still  different  arrangement,  the  animal  muscle  is 
formed  from  the  same  blood  ;  and  by  a  still  different 
arrangement  of  the  matter  of  the  same  blood,  it 
formed  the  living  animal  nerve,  which  is  the  most 
remarkable  for  its  peculiar  properties  and  powers,  of 
any  known  material  structure.  And  thus  every  solid 
and  every  secreted  fluid  of  the  body  is  formed  from 
the  blood,  by  the  peculiar  arrangement  of  the  atoms 
of  matter ;  and  this  is  purely  a  result  of  vital  power, 
acting  and  accomplishing  its  ends  in  direct  opposition 
to  the  chemical  affinities  of  inorganic  matter,  and 
differing  essentially  iu  its  nature  and  effects  from 
the  vegetable  organic  economy. 

1 19.  Notwithstanding,  therefore,  all  material  bodies 
and  substances  are  formed  from  essentially  the  same 
matter,  by  different  arrangements  of  its  primordial 
atoms,  yet,  by  virtue  of  their  different  laws  of  con- 
stitution, organic  and  inorganic  bodies  and  substances 
differ  essentially  from  each  other  in  their  natures  and 
properties. 

120.  Inorganic  bodies,  resulting  from  the  more 
primitive  affinities  and  simple  aggregations  of  mat- 
ter (106),  taay,  according  to  the  statements  of  che- 
mistry, consist  of  a  single  one  of  those  substances 
which  are  called  elements ;  or  of  a  combination  of 
two  of  them ;  or  of  four  of  them,  in  double  binary 
compounds ;  or  of  six  of  them,  in  triple  binary  com- 
pounds. They  may  also  exist  in  the  solid  or  liquid  or 
gaseous  forms;  yet  every  organic  body  consists  wholly, 
either  of  the  solid  or  liquid  or  gaseous  form  of  matter ; 
and  all  its  parts  are  alike  in  structure  and  properties, 
and  may  exist  as  well  when  separated  into  portions  or 
broken  into  fragments,  as  when  united  in  a  single 
volume  or  mass.  But  whether  solid,  liquid,  or  gas- 
eous ;  whether  composed  of  one  or  more  of  the  chem- 
ical elements,  the  aggregations  and  arrangements  of 
the  atoms  of  matter  in  every  substance  take  place 
according  to  fixed  constitutional  laws,  and  in  a  regular 
and  determinate  manner ;  so  that  the  intimate  struc- 
ture of  each  form  of  matter  is  always  true  to  its  own 
nature.  Still,  however,  the  constitutional  laws  of 
aggregation  in  inorganic  bodies  do  not  define  the 
shape  nor  determine  the  size  of  the  general  mass,  and 
therefore,  while  their  molecular  arrangement  is  al- 
ways strictly  determinate  and  true  to  their  nature, 
their  general  mass  is  either  regular  or  irregular  in 
shape,  and  large  or  small  in  size,  according  to  cir- 
cumstances, and  the  action  of  accidental  causes,  and 
without  in  the  least  degree  affecting  their  nature  or 
properties :  and  they  are  increased  or  diminished  in 
size,  or  changed  in  shape,  not  by  any  internal  econ- 
omy of  growth  or  decrement,  but  by  Uie  simple  accre- 
tion of  matter  to,  or  attrition  of,  it  from  the  surface. 

121.  Organized  bodies,  as  we  have  seen  (106),  do 
not  result  from  the  action  of  the  more  primitive  af- 
finities of  matter,  but  are  produced  by  a  permanently 
established  constitutional  economy,  the  intrinsic  forces 
of  which  counteract  and  overcome  those  affinities, 
and  bring  the  elementary  atoms  of  matter  into  ar- 
rangements wholly  different  from  those  of  inorganic 


substances  (107)  ;  and  the  forces  of  this  economy  do 
not  act,  as  it  were,  unembodied  and  at  large  on  the 
natural  elements  of  matter,  but  their  operations  are 
always  confined  to  living  bodies,  consisting  of  a  sys- 
tem of  organs,  in  and  by  which  they  produce  their 
peculiar  effects,  and  transmute  inorganic  substances 
into  the  substances  and  structures  and  organs  of  liv- 
ing, vegetable,  and  animal  bodies.  All  organized 
bodies,  therefore,  are,  of  necessity,  produced  only  by 
the  controlling  power  and  action  of  the  vital  forces  of 
living  organized  bodies  ;  or  in  other  words,  all  organ- 
ized bodies  necessarily  derive  their  existence  from  pre- 
existing organized  bodies. 

122.  In  the  peculiar  processes  by  which  the  vital 
economy  transforms  the  common  matter  of  the  inor- 
ganic world  into  the  organized  matter  of  living  bodies, 
those  simple  forms  of  organic  matter  are  produced 
which  are  called  the  organic  elements,  and  which, 
according  to  chemical  analysis  of  dead  vegetable  and 
animal  matter,  are  composed  (generally  speaking)  in 
the  vegetable  of  three,  and  in  the  animal  of  four,  of 
those  substances  called  the  inorganic  elements.  But 
as  the  peculiar  combinations  and  arrangements  by 
which  the  organic  elements  are  formed,  can  only  be 
effected  by  the  vital  forces  and  actions  of  the  living 
organs,  so  it  is  impossible  by  any  other  means  or  in 
any  other  manner  to  produce  the  organic  elements. 

123.  When  the  living  body  has  elaborated  its  own 
elements  from  the  various,  and  even  very  different 
materials  on  which  its  assimilating  forces  act,  it  dis- 
tributes them  to  every  part  of  the  system  by  an  in- 
ternal economy  peculiar  to  organized  bodies,  and  in 
the  most  regular  and  determinate  manner  arranges 
them  in  its  several  structures  and  organs,  and  thus 
incorporates  and  identifies  them  with  itself. 

124.  These  interesting  processes  and  results  require 
that  organized  bodies  should  be  composed  of  both 
solids  and  fluids  ;  of  solids  differing  in  character  and 
properties  arranged  into  organs,  and  these  endowed 
with  peculiar  functional  powers,  and  so  associated  as 
to  form  of  the  whole  a  single  system ;  and  of  fluids 
contained  in  those  organs,  and  holding  such  constitu- 
tional relations  to  the  solids  as  that  the  existence,  the 
nature,  and  the  properties  of  both,  mutually  and  ne- 
cessarily depend  on  each  other. 

125.  As  the  vital  forces  by  which  organized  sub- 
stances are  produced,  always  and  of  necessity  act  in 
and  by  the  organs  of  living  bodies  (121),  as  intrinsic 
constitutional  properties  or  powers,  so  the  operations 
and  results  of  the  vital  economy  are  governed  and 
determined  by  the  organic  constitution  of  the  body  in 
which  it  acts ;  and  hence,  all  organized  bodies  not 
only  derive  their  existence  from  pre-existing  organ- 
ized bodies,  but  necessarily  also  take  on  the  type  of 
the  bodies  from  which  they  spring,  and  are  of  the 
same  internal  and  external  structure  and  form ; 
and  when  no  disturbing  causes  modify  the  result  of 
the  general  organic  economy,  they  naturally  come  to  the 
same  size.  And  consequently,  all  organized  bodies  have, 
within  a  certain  range,  their  specific  proportions  and 
shape  and  size ;  by  which,  as  a  general  fact,  they  are 
not  only  distinguished  from  inorganic  bodies,  but 
specifically  from  each  other. 

126.  Not  only  the  intimate  structure,  but  the  gen- 
eral conformation  of  parts,  and  the  adjustment  of 
properties  in  organized  bodies,  therefore,  depend  on 
the  action  of  the  vital  forces  and  the  general  control 
of  the  vital  economy  ;  and  life  maintains  its  dominion 
over  the  organized  mass,  and  preserves  in  all  its  parts 
an  integrity  of  structure  and  of  function,  not  only 
by  counteracting  and  overcoming  the  inorganic  affin- 
ities, in  its  processes  of  assimilation  and  organization, 
but  by  resisting  the  action  of  foreign  powers  and 
influences.  For,  while  the  chemical  affinities  of  in- 
organic matter  are  more  completely  overcome  and 
subdued  by  vitality  within  its  own  organic  domain, 
che*iical  agents  and  the  physical  laws  of  nature  are 
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continually  exerting  their  influence  on  living  bodies, 
causing  an  expenditure  of  vital  power,  and  tending 
to  the  destruction  of  the  vital  constitution,  and  the 
decomposition  of  the  organized  matter. 

127.  From  the  commencement  to  the  termination 
of  the  vital  existence  of  organized  bodies,  therefore, 
life  maintains  a  continual  conflict  with  opposing 
forces :  and  hence  it  has  with  beauty  and  propriety 
been  said,  that  '  life  is  a  forced  state,'—'  a  temporary 
victory  over  the  causes  which  induce  death.' 

128.  The  common  law  of  matter,  which  in  our 
world  causes  all  bodies  to  tend  to  the  centre  of  the 
earth,  acts  equally  on  inorganic  and  organic  bodies, 
and  therefore,  it  is  in  direct  opposition  to  this  law, 
that  vegetable  vitality  raises  up  the  sap,  and  con- 
structs the  vegetable  form  ;  and  almost  every  func- 
tion and  action  of  animal  bodies,  is  performed  in 
opposition  to  the  law  of  gravity.  The  ascending 
fluids ;  the  act  of  standing,  and  walking,  and  rais- 
ing the  hand,  etc.,  etc.,  are  all  vital  performances,  in 
opposition  to  the  law  of  gravitation. 

129.  Again,  it  is  a  common  law  in  physics,  that 
heat  always  seeks  an  equilibrium  of  temperature  in 
contiguous  bodies  ;  that  is,  the  hotter  body  always 
imparts  its  heat  to  the  colder  one  in  contact,  until 
they  are  both  of  the  same  temperature  :  and  this  law 
appertains  to  all  forms  of  matter,  inorganic  and 
organic.  Living  bodies  give  off  their  heat  to  colder 
bodies  in  contact,  the  same  as  inorganic  bodies,  and 
but  for  their  peculiar  powers,  would  soon  become  of 
the  same  temperature  of  contiguous  bodies  or  the 
suiTOunding  medium.  By  virtue  of  vitality,  how- 
ever, they  are  enabled  to  maintain  a  temperature  pe- 
culiar to  themselves — not  by  suspending  or  counter- 
acting the  common  law  of  heat,  but  by  generating 
heat,  according  to  the  wants  of  the  system ;  or  by 
disposing  of  its  excess  in  the  formation  of  vapor.  Even 
the  lowest  order  of  vegetable  life,  while  in  a  state  of 
activity,  preserves  a  temperature  peculiar  to  itself ; 
and  this  is  more  remarkably  the  case  with  animal 
life,  and  especially  in  the  higher  orders  of  animal  ex- 
istence. The  temperature  of  the  human  blood,  for 
instance,  is,  in  a  healthy,  robust  man,  about  ninety- 
eight  degrees  ;  and  it  hardly  varies  two  degrees  from 
this  point,  whether  the  temperature  of  the  surround- 
ing atmosphere  be  twenty  degrees  below  zero,  or  two 
hundred  and  sixty  degrees  above  it :  but  destroy 
vitalit}"-,  and  very  soon  the  blood  will  be  of  the  same 
temperature  of  the  surrounding  air. 

130.  When  heat  acts  on  inorganic  bodies,  it  raises 
their  temperature  by  directly  communicating  itself, 
or  its  quality  or  condition,  to  them  ;  but  living  an- 
imal bodies  mostly  or  entirely  resist  this  action  of 
extrinsic  heat,  and  their  temperature  is  very  little,  if 
at  all,  elevated  by  its  direct  communication  to  them  as 
heat.  When  extrinsic  heat,  therefore,  serves  to  ele- 
vate in  any  degree  the  temperature  of  the  living  an- 
imal body,  it  does  it  in  a  twofold  manner  :  positively, 
and  negatively.  Positively,  by  acting  as  a  stimulus 
on  the  nervous  system,  and  through  that,  on  the  or. 
gans  and  vessels  generally,  and  thus  increasing  vital 
and  functional  activity  ;  and  negatively,  by  elevating 
the  temperature  of  the  surrounding  medium,  and 
thus  preventing  the  radiation  of  intrinsic  heat. 
Hence,  the  more  healthfully  vigorous  the  vital  power 
is,  in  animal  bodies,  the  better  are  they  enabled  to 
siistain  the  extremes  of  cold  and  heat. 

131.  Organic  arrangement  of  matter,  being  as  we 
have  seen  (lOG)  the  result  of  vital  forces  which 
counteract  and  suspend  the  more  primitive  affinities 
of  inorganic  matter,  depends  entirely  for  its  perma- 
nence, on  the  controlling  power  of  vitality ;  hence, 
when  organic  arrangement  is  destroyed,  it  is  always 
by  the  mastery  of  the  inorganic  affinites,  asserting 
their  prior  claim  to  the  organized  matter :  and  con- 
sequently, organic  bodies  when  thev  cease  to  live,  be- 
gin immediately  to  decay :  or  in  other  words,  their 
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matter  begins  to  return  to  the  dominion  of  inorganic 
affinities  and  laws,  and  to  enter  into  inorganic  aggre. 
gations  and  forms.  But  while  vitality  maintains  its 
predominance,  it  resists  the  action  of  the  principles 
of  decay,  and  preserves  the  matter  within  its  precints, 
in  its  living  organic  nature  and  condition  and  powers. 
Thus  vegetable  and  animal  bodies  being  deprived  of 
their  vitality  (unless  artificially  preserved)  soon  decay 
and  pass  into  inorganic  arrangements  and  forms  of 
matter  ;  yet  vegetable  seeds  and  roots  have  been  pre- 
served by  their  vitality  for  thousands  of  years,  with 
all  their  properties  and  powers  so  perfect,  that  even 
after  a  lapse  of  centuries,  on  being  placed  in  a  genial 
soil,  they  have  vegetated,  and  grown  like  the  produc- 
tions of  the  preceding  year.  And,  in  like  manner, 
some  of  the  animal  creation,  such  as  toads  and  frogs, 
have  been  preserved  by  their  organic  vitality,  in  a 
state  of  suspended  animation,  for  hundreds  and  thou- 
sands of  years ;  and  on  being  set  free  from  their  incar- 
ceration in  the  bosom  of  solid  rocks,  far  beneath  the 
surface  of  the  earth,  have  awakened  again  from  their 
living  death,  and  exerted  their  powers  of  locomotion. 
But  if  the  vitality  of  those  bodies  be  extinct  when 
they  are  first  surrounded  by  the  matter  of  the  rock, 
and  when  that  matter  is  in  a  fluid  state;  or  if  they  be 
surrounded  when  not  in  a  state  of  hibernation  or  of 
suspended  animation,  and  their  vitality  be  destroyed, 
the  fluid  enters  into  the  cavities  of  the  bodies,  and  by 
its  peculiar  qualities,  so  acts  upon  the  organized  mat- 
ter, that  it  foregoes  its  organic  arrangement,  and 
takes  on  the  aggregation  of  the  rock  in  which  it  is 
entombed,  retaining  only  the  general  outlines  of  its 
animal  form ;  and  thus  becomes  an  animal  petrifac- 
tion. Vegetable  substances  are  also  frequently  petri- 
fied or  transmuted  in  the  same  manner.  '  I  have 
often  seen  amidst  quantities  of  mineral  ore  brought 
into  this  city  for  manufacturing  purposes,'  says  Mr. 
John  Far,  an  extensive  practical  chemist  of  Philadel- 
phia,  '  pieces  of  wood,  which  at  one  end  were  partly 
carbonated,  in  the  middle  completely  carbonated,  and 
at  the  other  end  changed  into  sulphuret  of  iron,  hard 
enough  to  strike  fire  with  a  flint.' 

132.  Thus  in  every  case,  so  long  as  vitality  main- 
tains its  dominion  over  the  matter  which  is  forced 
into  its  organic  structure,  it  preserves  that  matter 
from  the  power  of  inorganic  affinities,  but  when  that 
conservating  principle  is  destroyed,  matter  returns,  as 
by  a  more  deeply  written  instinct,  to  its  more  primi- 
tive and  inorganic  forms. 

133.  Vitality,  as  I  have  already  stated  (108),  is  not 
in  the  least  possible  degree  the  result  of  peculiar  ar- 
rangements of  matter,  but  the  peculiar  arrangements 
of  matter  composing  organic  bodies  are  always  the 
results  of  vital  action,  and  depend  on  vital  power 
and  vital  action  for  their  continuance ;  and  hence, 
living  bodies  not  ouly  derive  their  origin  from  pre- 
existing beings  like  themselves  (125),  but  also,  in  a 
perfect  state,  always  possess  faculties  and  powers 
by  which  vitality  perpetuates  itself,  in  connexion 
with  organization,  in  the  successive  propagation  of 
organized  bodies.  And  hence  also  (126),  when  that 
peculiar  condition  of  organized  bodies  on  which  the 
operations  of  the  vital  economy  depend,  is  either  vio- 
lently destroyed  or  gradually  worn  out,  the  vital  ac- 
tions cease,  and  life  becomes  extinct ;  and  the  individ- 
ual existence  of  the  body  terminates  in  death,  and  the 
matter  composing  it  yields  to  the  action  of  inorganic 
affinities,  and  dissolution  and  decay  succeed.  As  a 
general  law,  therefore,  organic  bodies,  from  their 
very  nature  and  condition,  are  less  permanent  in 
their  modes  of  existence  than  inorganic  bodies  are. 

134.  See,  in  yonder  peaceful  and  silent  retirement, 
that  gray,  moss-covered  rock,  rendered  hoary  and 
venerable  by  the  lapse  of  centuries,  and  deeply  wrink- 
led in  its  ancient  brow,  by  the  waveless  and  noiseless, 
but  swiftly  gliding  current  of  time.  Beside  it  stands 
in  full  development  and  early  vigor,  a  noble  oak  whose 
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large  and  powerful  branches  stretch  abroad,  in  bold 
defiance  of  the  storms  of  heaven.  In  the  shadow  of 
that  stately  tree,  and  under  the  covert  of  that  ven- 
erable rock,  a  little  boy,  full  of  health  and  buoyancy 
and  vivacity  of  youth,  is  happy  in  the  enjoyment  of 
his  childish  play.  To  one  who  did  not  know  the 
history  of  man,  or  understand  his  nature,  it  would 
seem  as  if  that  human  form,  in  all  its  health  and  ac- 
tivity and  power,  might  be  as  permanent  in  its  exist- 
ence as  that  tree  and  rock. 

135.  Years  pass  away,  and  lo  !  beside  that  rock, 
and  in  the  shadow  of  that  tree,  leaning  upon  the 
handle  of  his  scythe,  in  the  full  stature  and  sturdi- 
ness  of  manhood,  he  that  was  that  boy,  again  appears. 
Health  and  athletic  vigor  ;  energy  of  mind,  and 
peacefulness  of  heart ;  bright  prospects,  and  sustain- 
ing hopes,  in  all  the  fulness  of  life's  prime,  are  his. 
He  looks  far  abroad  over  his  fertile  fields,  and  in  the 
dreamy  sunshine  of  his  soul  contemplates  the  pros- 
perity and  happiness  of  coming  years.  But  in  that 
bright  prospective  vista  of  his  thoughts,  there  comes 
no  intimation  to  his  mind,  that  in  those  future  years 
so  full  of  present  hope,  old  age  with  all  its  paralyzing 
and  withering  influences,  will  come  upon  him,  to 
take  away  his  strength  and  elasticity,  and  impair  his 
senses,  and,  to  him,  throw  over  every  thing  in  nature, 
the  twilight  mistiness,  if  not  the  melancholy,  of  de- 
clining life.  But  years  pass  on,  and  there  remains 
that  rock,  unaltered  in  its  aspect  and  its  form,  save 
■where,  perhaps,  the  violence  of  man  hath  made  a  frac- 
ture on  its  insensible  front,  and  it  may  be,  the  in- 
clemencies of  heaven — humidity  and  frost,  and  the 
eternal  unebbing  flow  of  time  —  have  worn  more 
deeply  the  wrinkles  of  its  brow  :  and  there  that  oak, 
in  its  full  power  and  stateliness  and  verdant  health, 
continues  still  beside  that  ancient  rock ;  no  marks  of 
time's  destructiveness  are  on  it ;  save  here  and  there, 
on  the  extremity  of  some  long  branch,  a  leafless  and 
dry  twig  appears.  But  lo,  where  but  as  yesterday 
that  boy  was  seen,  in  the  spring-tide  and  joyfuiness  of 
youth,  now  stands  an  aged  man,  bowing  in  palsied 
feebleness  upon  his  staff,  and  thinking  how  like  a 
hurried  dream  his  life  has  been.  He  looks  upon  that 
rock  and  on  that  tree  as  the  associates  of  his  child- 
hood ;  and  they  remind  him  of  his  youthful  days,  and 
bring  back  upon  his  chilled  and  aged  heart,  some- 
thing of  the  -warmer  spirit  of  those  years  of  childish 
cheerfulness  and  hope  :  and  it  hardly  seems  reality  to 
him,  that  such  a  change  has  passed  upon  him  in  the 
brief  lapse  of  intervening  time,  which  has  stolen 
from  him  even  as  the  oblivion  of  a  single 
night !  The  rock,  the  tree,  and  all  the  face  of  nature, 
seem  the  same  as  when  in  infancy  he  first  beheld 
them ;  but  he  is  changed  !  He  feels  that  he  is 
changed  !  The  bounding  pulse — the  elastic  step — the 
buoyant  spirit — they  have  passed  away,  and  left  him 
in  the  tottering  feebleness  of  hoary-headed  age !  A 
few  more  years  pass  on,  and  that  old  man  is  gathered 
to  the  dead,  and  his  organic  tenement  returns  to  in- 
organic and  insensible  forms  of  matter;  and  other 
generations  come  to  make  acquaintance  with  that 
i-ock  and  tree,  and  pass  through  life  with  all  its  hopes 
and  fears,  and  joys  and  griefs,  from  childhood  to  old 
age,  and  die  and  moulder  back  to  former  dust !  Thus, 
in  succession,  generations  rise  and  fall,  till  by  and  by, 
the  years  are  numbered  even  of  that  troe  ;  and  death 
begins  to  raanifestitself  in  the  leafless  and  dry  branches 
of  its  top  ;  and  soon  its  verdure  and  its  foliage  wholly 
disappear,  and  the  dead  trunk  and  limbs  stand  hoary 
as  the  aged  man ;  and  in  a  few  more  years,  that  tree 
is  prostrate  oa  its  native  earth,  and  silently  decays  be- 
side that  solitary  rock,  which  still  remains  but  little 
changed  in  form  and  size  and  aspect,  from  what  it 
was,  even  centuries  before  the  tree  first  sprang  from 
earth  within  the  precincts  of  its  shadow. 

136.  Thus  organic  bodies  begin  their  existence, 
ftnd  gradually  grow  up  to  maturity  ;  and  then  decline 


and  die,  and  deeply,  and  pass  into  other  forms  of  mat- 
ter, in  comparatively  brief  periods  of  time  ;  while  in- 
organic bodies  more  permanently  exist,  exempt  from 
death,  and  from  those  internal  changes  and  effects 
which  impair  and  finally  destroy  the  constitutional 
power  of  oiganic  structure  and  arrangement. 

137.  The  properties  already  stated  as  peculiar  to 
living  organized  bodies,  are  common  to  all  vegetables 
and  animals.  All  living  material  beings,  vegetable 
and  aninal,  derive  their  origin  from  pre-existing 
bodies  of  the  same  kind  ;  and  possess  the  faculties 
of  nutrition  and  reproduction,  and  alike  terminate 
their  peculiar  modes  of  existence  by  death.  Vet  the  ' 
animal  kingdom  is  as  distinct  from  the  vegetable,  as 
the  latter  is  from  the  mineral  kingdom  :  and  although 
animals  partake  of  several  physiological  properties 
and  powers  and  conditions,  in  common  with  vege- 
tables, nevertheless,  the  constitutional  laws  of  arrange- 
ment in  animal  matter,  differ  as  essentially  from 
those  of  vegetable,  as  the  latter  do  from  those  of  in- 
organic  aggregation.  Hence,  animal  structure  is  of 
an  entirely  different  nature  from  that  of  vege- 
tables, and  possesses  properties  and  powers  peculiar 
to  itself. 

138.  The  great  fundamental  endowments  distin- 
guishing animals  from  vegetables,  are,  sensibility, 
consciousness  of  being,  volition,  and  voluntary  action 
or  motion,  out  of  which  grow  a  number  of  im- 
portant and  interesting  faculties  and  peculiarities. 

13D.  According  to  the  technical  language  of  chem- 
istry, vegetable  matter,  as  a  general  statement,  is 
formed  by  a  peculiar  combination  of  carbon,  oxygen, 
and  hydrogen  ;  while  animal  matter  is  formed  by  a 
peculiar  combination  of  nitrogen,  oxygen,  hydrogen, 
and  carbon.  Several  other  simple  substances  are  also 
said  to  enter  into  the  composition  of  vegetable  and 
animal  bodies.  But  these  statements  are  assumed 
rather  for  the  convenience  of  theory  than  as  being 
exact  expressions  of  what  is  strictly  true  in  the  na- 
ture of  things.  The  great  fondness  of  modern  chem- 
ists to  account  for  all  the  phenomena  and  results  of 
vitality  upon  chemical  principles,  has  too  frequently 
led  them  to  trespass  on  the  prerogatives  of  life,  and 
thus  retard  the  progress  of  physiological  science,  by 
preventing  that  investigation  of  the  vital  forces  and 
actions,  which  is  necessary  to  a  full  ascertainment  of 
the  laws  of  life.  It  should  be  ever  remembered,  that 
no  organic  substance  can  be  separated  from  the  vital 
control,  and  subjected  to  chemical  experiment,  with- 
out so  essentially  altering  the  character  of  the  sub- 
stance, as  to  render  it  impossible  for  the  chemist  to 
affirm,  from  the  results  of  his  experiments,  with  any 
degree  of  certainty,  what  is  true  or  not  true  of  the 
peculiar  processes  of  the  living  organic  system.  It  is 
therefore  much  more  safe  and  philosophically  accurate 
for  chemists  to  say  what  inorganic  forms  or  kinds  of 
matter  result  from  a  chemical  analysis  of  organic  sub- 
stances, than  it  is  for  them  to  state  that  organic  sub- 
stances  are  composed  of  such  and  such  chemical  ele- 
ments or  kinds  of  matter.  We  know,  it  is  true,  that 
all  material  bodies  are  composed  of  that  common 
matter  of  the  world,  which  modern  chemistry  has 
distributed  into  more  than  fifty  elements;  and  we 
know  that  in  manufacturing  its  various  organic  sub- 
stances out  of  that  common  matter,  the  vital  economy 
employs  more  of  some  of  those  elements  than  of 
others.  We  also  know  that  some  of  those  elements 
or  forms  of  matter  are  much  better  adapted  to  the 
purposes  of  the  living  body  than  othei-s  ;  but  we  have 
no  right  to  assume  that  the  vital  forces  possess  no 
higher  energies  of  analysis  than  are  exerted  by  the 
chemical  agents  of  the  inorganic  world ;  nor  that 
their  principles  of  combination  in  any  respect  resem- 
ble those  of  inorganic  chemistry  :  on  the  contrary, 
we  have  reason  to  believe  that  vitality  decomposes 
all  those  substances  used  in  its  economy,  which  chem- 
ists call  elements;  and  that  in  arranging  its  various 
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organic  substances  and  structures,  its  synthetical 
operations  are  very  different  from  those  of  inorganic 
chemistry.  It  is  therefore  purely  hypothetical  to 
assert  that  oxygen,  and  carbon,  and  hydrogen,  and 
azote,  and  other  chemical  elements,  as  such,  combine 
in  the  vital  processes,  to  form  the  various  substances 
and  structures  of  the  organic  system.  Nevertheless, 
it  remains  equally  true,  that  the  only  essential  dif- 
ferences between  the  various  organic  and  inorganic 
forms  of  matter,  consist  in,  and  spring  from,  the 
constitutional  laws  of  arrangement  which  govern 
their  component  particles  and  constitute  the  peculiar 
nature  of  each  form. 

140.  The  most  interesting  and  important  principles, 
therefore,  which  are  presented  to  our  consideration 
by  these  investigations,  and  which  should  make  the 
deepest  impression  on  every  mind,  are  these  : — The 

NATURE  OF  THINGS  DEPENDS  IN  NO  DEGREE  ON 
THE  MATTER  OF  WHICH  THET  ARE  FORMED,  BUT 
ENTIRELY  ON  THE  CONSTITUTIONAL  LAWS  OF  AR- 
RANOEMENT  AND  STRUCTURE,  FROM  WHICH  THE 
PECULIAR  FORMS  AND  PROPERTIES  OF  THINGS  RE- 
SULT ;  and  consequently,  it  is  necessarily  true,  not 
only  that  each  particular  form  of  matter  has  its  spe- 
cific laws  of  constitution,  but  also  that  the  constitu- 
tion of  each  particular  form  is  so  exactly  adapted 
to  the  constitution  of  other  forms  of  matter,  in  rela- 
tion to  which  it  exists,  that  the  most  definite,  and 
fixed,  and  inseparable  laws  of  relation  are  established 
between  all  material  forms  ;  binding  the  universe  to- 
gether in  one  great  and  intimate  community  of 
interests,  on  principles  as  fixed  and  permanent,  and 
as  unalterable  as  the  nature  of  things. 

141.  Thus,  the  proximate  elements  of  nature  were 
constituted  with  definite  relations  to  each  other ;  and 
so  on,  as  matter  travelled  down  from  its  unimaginably 
subtil,  and  almost  spiritual  essence  (87),  combining 
(it  may  be,  its  essence  and  its  proximate  elements 
in  a  thousand  modes  before  it  reached  those  forms 
which  human  science  regards  as  simple  substances), 
each  peculiar  form  of  matter,  throughout  all  the 
range,  was  constituted  with  fixed  and  permanent  re- 
lations to  all  other  forms :  and,  continuing  on  in  the 
progressive  work  of  conformation,  the  same  principle 
pervaded  all  material  existence. 

142.  Thus,  water  has  not  only  its  fixed  and  neces- 
sary laws  of  constitution,  but  also  its  constitutional 
laws  of  relation  to  the  gases  of  which  it  is  formed, 
and  to  every  thing  in  the  mineral  kingdom  formed 
from  it;  and  thus,  the  vegetable  sap  has  its  own  pe- 
culiar laws  of  constitution,  and  its  fixed  and  precise 
constitutional  laws  of  relation  to  water  and  the  at- 
mosphere, etc. ;  and  the  woody  matter,  and  bark  and 
leaf,  and  blossom  and  color  and  fragrance  and  fruit, 
etc.,  of  vegetables,  have  all  their  particular  laws  of 
constitution,  and  their  definite  laws  of  relation  to 
each  other,  and  to  the  sap  and  to  the  atmosphere, 
and  to  heat,  and  light,  etc. :  and  thus,  again,  the 
animal  blood  has  its  fixed  laws  of  constitution,  and 
its  equally  fixed  and  necessary  laws  of  relation,  to 

I  the  aliment  from  which  it  is  formed,  and  to  water, 
I  and  the  atmosphere,  etc. ;  and  the  bone,  and  carti- 
lage, and  muscle,  and  nerve,  and  all  other  forms  of 
,  matter  in  the  animal  system,  have  their  fixed  and 
I  necessary  laws  of  constitution,  and  their  necessary 
I  laws  of  relation  to  each  other,  and  to  the  blood  from 
I    which  they  are  formed. 

I  143.  There  are  also  many  interesting  laws  of  rela- 
i  tion  existing  between  the  inorganic  a)id  vegetable 
and  animal  kingdoms,  of  a  more  general  and  obvious 
character,  which  spring  from  the  constitutional  na- 
ture of  things.  Thus  the  vegetable  economy  has  its 
relations  to  the  nature  and  qualities  of  the  soil,  and 
atmosphere — to  climate  and  seasons — to  day  and  night 
— to  heat  and  gravitation,  etc.,  etc. ;  and  the  vege- 
table economy,  to  a  great  extent,  elaborates  from  in- 
organic matter,  the  substances  on  which  animals 


stibsist ;  and  in  turn  vegetables  receive  a  portion  of 
their  nutriment  from  animal  excretions.  Carbonic 
acid  gas,  which  is  thrown  ofi^  in  such  immense  quan- 
tities by  animal  respiration  and  perspiration,  is,  when 
received  into  the  lungs  without  a  mixture  of  atmos- 
pheric air,  almost  instantaneously  destructive  to  ani- 
mal life  ;  or,  in  other  words,  it  is  wholly  unfitted  to 
sustain  animal  respiration  :  but  the  vegetable  econ- 
omy, at  least  during  the  day,  decomposes  this  gas, 
and  retains  its  carbon  as  vegetable  nourishment,  and 
sets  free  the  oxygen,  which  is  the  peculiar  property 
or  constituent  principle  of  the  atmosphere  that  sup. 
ports  animal  respiration. 

144.  But  these  important  and  interesting  relations 
are  too  numerous,  and  in  many  instances  too  intricate 
to  admit  of  a  full  exhibition  at  this  time.  I  shall, 
however,  have  occasion  to  speak  of  some  of  them 
which  are  most  important  to  my  subject,  when  I 
come  to  consider  those  particular  points  to  which 
they  more  immediately  belong.  Suffice  it  now  to  say, 
that  throughout  the  universe  of  created  things,  the 
laws  of  constitution  and  relation  (146)  compose  the 
great  permanent  net-work  in  whose  sustaining  meshes 
all  material  forms  and  beings  subsist.  And  there- 
fore, every  thing  in  nature  is  bound  to  its  general 
condition,  by  laws  innumerable,  which  cannot  be 
violated  with  impunity.  And  man,  whether  he  will 
acknowledge  it  or  not,  is,  in  his  constitution  and  re- 
lations, such  that  he  cannot  move  nor  breathe  nor 
exercise  volition  without  obeying  or  violating  penal 
laws  I 


LECTURE  IV. 

All  Bolids  formed  from  fluids,  in  the  mineral,  vegetable,  and 
animal  kingdom — Chemical  analysis  and  physiology — Phos- 
phorate of  lime  in  bones — Laws  of  vital  combination  unknown 
— From  chyle  and  blood,  solids  formed— The  department  of  the 
physiologist,  what? — of  the  anatomist,  whatf — of  the  chemist, 
what?— How  far  chemistry  can  aid  physiology — Chyle,  its  cha- 
racter— all  the  body  formed  from  it — its  properties  nearly  the 
same,  whatever  the  food — The  blood — all  the  substances  of  the 
body  formed  from  it — Three  general  kinds  of  solids — Cellular, 
muscular,  andnervous  tissues — Globular  form  of  the  elementary 
filaments — The  nature  and  properties  of  the  three  general 
tissues — These  form  all  the  organs — Their  distribution  and 
arrangement  in  the  system — Natural  order  of  development — 
Internal  organs — External  frame — Great  divisions  of  the  body 
— Arrangement  of  the  serous  membrane — its  character — The 
bones — their  number  and  arrangement — Cartilages,  their  sta- 
tion, and  uses— General  skeleton — Orig-nal  state  of  the  bones — 
The  structure  and  character  of  cartilages  and  ligaments  — 
Properties  of  the  muscle- distribution  and  functions — Volun- 
tary and  involuntary  muscles — Tendons — Number  of  muscles 
— Arrangement  of  voluntary  and  involuntary  muscles — Muscles 
not  reproduced. 

145.  It  is  an  interesting  fact,  that  so  far  as  human 
knowledge  extends,  all  solid  bodies  are  formed  from 
fluids.  In  the  mineral  kingdom,  the  internal  struc- 
ture and  general  form  of  some  solid  masses  indicate  a 
previous  state  of  fusion,  or  fluidity,  produced  by  heat 
or  electricity  ;  while  others  strongly  indicate,  if  they 
do  not  prove,  a  state  of  previous  solution,  or  aqueous 
fluidity  of  their  matter. 

140.  In  the  vegetable  kingdom  we  know,  that  all 
the  solid,  as  well  as  other  substances  in  the  plant  or 
tree,  are  formed  from  the  sap,  which,  in  the  radicles 
that  absorb  it  from  the  earth,  is  apparently  little  else 
than  pure  water,  and  which  is  gradually  changed  into 
the  vegetable  nature,  and  determinately  arranged  in 
the  vegetable  structures,  by  the  pectiliar  powers  of 
the  vegetable  economy.  And  in  the  animal  kingdom 
also,  we  know  that  all  the  solid,  as  well  as  other  sub- 
stances composing  the  living  hoAj,  are  formed  from 
the  thin  watery  fluid  called  chyle,  which  is  elaborated 
from  the  digested  food  of  the  alimentary  canal,  and 
gradually  converted  into  living  blood,  and  diffused 
throughout  the  system,  and  arranged  into  solids  and 
secreted  into  other  fluids,  by  the  peculiar  energies  of 
animal  vitality. 
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147.  When  the  chyle  and  blood,  and  bone  and  mus- 
cle, and  the  various  other  solids  and  fluids  of  the  sys- 
tem, have  been  elaborated  by  the  vital  economy, 
chemists  take  these  several  substances  and  subject 
them  to  chemical  experiment  and  analysis,  and  when 
they  have  resolved  them  to  the  simplest  forms  pecu- 
liar  to  the  decomposition  of  animal  matter,  they  de- 
nominate the  substances  thus  obtained,  the  organic 
elements ;  and  these  again  are  resolved  to  the  ulti- 
mate chemical  elements,  or  purely  inorganic  forms 
of  matter.  And  thus  we  are  furnished  with  a  chem- 
ical nomenclature  of  the  elements  that  compose  the 
living  animal  body.  And  learned  physiologists,  tak- 
ing  these  results  of  the  chemical  analysis  of  dead 
animal  matter,  gravely  attempt  to  account  for  most 
or  all  of  the  operations  and  eflFects  of  the  living 
organic  economy,  on  the  principles  of  inorganic  chem- 
istry ;  and  to  teach  us  what  chemical  elements  com- 
bine, and  in  what  proportions,  to  form  the  several 
substances  of  the  organic  system.  But  it  must  be 
perfectly  obvious  that  most  of  their  reasoning  is 
purely  hypothetical ;  for  it  assumes  that  the  exper- 
mental  elements  of  chemistry  are  the  real  elements 
of  nature;  or,  at  any  rate,  the  vital  forces  cannot 
decompose  them  ;  and,  therefore,  that  the  chemical 
decomposition  of  dead  animal  matter,  demonstrates 
the  vital  composition  of  living  animal  matter.  But, 
if  any  given  number  or  proportions  of  the  chemical 
elements,  as  such,  combine  to  form  any  one  animal 
substance,  why  is  it  not  possible  for  the  manufactur- 
ing  powers  of  human  science,  with  the  same  elements, 
to  make  any  approach  to  the  results  of  the  vital 
processes  (51)  ? 

148.  The  atheistical  philosopher  sneeringly  tells  us 
that  the  human  bone  was  not  made  by  a  God,  as  the 
ignorant  superstitiously  believe,  but  that  it  is  com- 
posed of  gelatin,  phosphorate  of  lime,  etc.,  and  that 
these  are  formed  by  peculiar  combinations  of  oxygen, 
hydrogen,  carbon,  azote,  phosphorus,  etc.  But  can 
such  philosophers  take  these  elements  and  compose 
the  human  bone  ?  Or  do  they  seriously  believe  that 
there  is  any  power  or  means  in  the  material  universe, 
by  which  the  human  bone  can  be  composed,  except 
the  vital  power  and  economy  of  the  living  animal 
system  ?  Whether  phosphoric  acid  and  lime,  as  such, 
enter  into  the  vital  composition  of  the  animal  bone  or 
not,  it  is  not  possible  for  the  atheistical  philosopher  to 
prove  that  they  do ;  and  science  aifords  him  less 
evidence  of  the  fact,  than  it  does  that  the  peculiar 
economy  by  which  alone  in  nature  the  animal  bone 
is  formed,  was  originated  and  established  by  an  intel- 
ligent Creator.  Nor  would  it  be  an  easier  matter  for 
the  chemical  physiologists  to  demonstrate  that  the 
gelatin  which  so  largely  abounds  in  animal  bodies  is 
formed  from  the  albumen  of  the  blood  by  a  chemical 
process  which  abstracts  from  it  a  portion  of  its  carbon, 
as  such;  nor,  indeed,  can  it  be  proved  that  oxygen, or 
carbon,  or  any  other  chemical  element,  as  such,  passes 
through  the  vital  operations  into  the  living  results, 
retaining  its  peculiar  nature  and  properties,  or  with- 
out entirely  foregoing  the  nature  and  qualities  which 
it  possessed  as  an  inorganic  substance. 

149.  AH  we  know  with  certainty  is,  that  when 
proper  substances  are  received  into  the  appropriate 
living  and  healthy  organs  of  the  animal  system,  they 
are,  by  powers  and  processes  peculiar  to  that  system, 
converted  into  chyme,  chyle,  and  blood,  and  from  the 
blood,  into  several  distinctly  different  solids  and  fluids, 
possessing  each  its  peculiar  nature  and  properties  ;  the 
solids  being  so  arranged  as  to  form  the  several  organs 
of  the  system,  and  the  fluids  being  contained  in  those 
organs  in  such  state  and  conditions  as  the  welfare  of 
the  vital  domain  requires. 

150.  To  ascertain  as  fully  and  as  accurately  as  pos- 
sible, the  properties  and  powers  of  the  living  solids, 
separately,  and  the  functional  powers  and  perform- 
ances of  the  several  organs  formed  by  particular 


arrangements  of  these  solids,  and  the  nature  and 
purposes  of  the  fluids,  and  the  general  and  particular 
laws  and  conditions  which  govern  and  affect  the  vital 
economy  ;  in  short,  to  ascertain  as  far  as  possible,  all 
the  properties  and  powers  and  operations  and  effects 
of  the  living  body,  is  the  appropriate  b\isiness  of  the 
physiologist.    'When  the  body  is  dead,  the  dissection 
and  description  of  its  several  parts,  organs,  tissues, 
etc.,  is  the  appropriate  business  of  the  anatomist ;  I 
and  the  analysis  of  the  dead  animal  matter  into  prox-  ! 
imate  or  ultimate  elements,  is  appropriately  and  only  ' 
the  business  of  the  chemist. 

151.  Chemistry,  therefore,  can  tell  us  what  forms  of 
inorganic  matter  result  from  a  chemical  analysis  of 
dead  animal  matter;  but  she  cannot  tell  us  what 
forms  combine  to  compose  the  living  organ.  She 
cannot  inform  us  a  priori  whether  mineral  or  vege- 
table or  animal  substances  are  best  adapted  to  the 
alimentary  wants  of  man ;  nor  can  she  with  any  cer- 
tainty direct  us  in  the  selection  of  even  those  sub- 
stances which  experience  has  proved  to  be  nourishing 
to  the  human  body.  She  can  decompose  the  atmos- 
phere, but  she  cannot  tell  us  which  of  its  elements 
qualify  it  to  support  animal  respiration.  If,  by 
reason  of  impaired  functional  power  in  the  human 
stomach,  foreign  acids  should  be  generated  in  that 
organ  by  the  action  of  inorganic  affinities,  chemistry 
can  inform  us  what  will  neutralize  those  acids,  but 
she  cannot  tell  us  whether  the  alkalies  which  she  pre- 
scribes, will  not  do  more  mischief  to  the  living  tissues 
of  the  organ,  than  the  acids  she  seeks  to  neutralize  ; 
and,  therefore,  she  cannot  tell  us  whether  her  very 
remedy  will  not  be  a  powerful  means  of  perpetuating 
the  evil  she  seeks  to  remove  :  in  short,  she  can  in  no 
respect,  from  her  knowledge  of  the  chemical  ele- 
ments, or  their  laws  of  combination  in  the  living 
body,  tell  us  what  is  salutary  or  baneful  to  the  vital 
weal.    All  this  we  learn  only  from  the  living  body. 

152.  While,  therefore,  all  due  honor  is  paid  to  the 
highly  interesting  and  important  science  of  chemistry, 
the  sciences  of  physiology  and  of  therapeutics  should 
be  exceedingly  cautious  how  they  invoke  her  aid.  So 
far  as  chemistry  can  assist  the  physiologist  in  ascer- 
taining  and  defining  the  external  relations  of  the 
living  body,  she  is  useful  to  him  ;  hut  more  than  this 
she  cannot  do,  with  that  certainty  which  should  in- 
spire his  confidence.  i 

153.  The  most  simple  form  of  the  animalized  mat- 
ter composing  the  living  body,  is  the  chyle,  which  is 
elaborated  from  the  digested  food  in  the  alimentary 
canal.  This,  when  it  first  enters  the  radicles  of  those 
capillary  tubes  which  conduct  it  onward  towards  the 
blood-vessels,  is  a  very  thin  pearl-colored  fluid,  ap- 
parently homogeneous,  and,  by  chemical  analysis,  is 
almost  wholly  resolved  into  water.  And  so  far  as 
chemical  scrutiny  has  been  able  to  discover,  this  fluid 
it  almost  precisely  the  same,  whether  elaborated  from 
vegetable  or  animal  food.*  As  it  proceeds  along  the 
vitalizing  tubes,  it  gradually  becomes  more  and  more 
albumenous  and  fibrinous  ;  and  with  scarcely  any 
appreciable  difference  in  regard  to  these  properties, 
whether  the  food  be  vegetable  or  animal ;  but  in  re- 
gard to  vital  properties  and  effects,  differing  very 
considerably,  as  we  shall  see  hereafter  (466). 

154.  When  the  chyle  enters  the  blood-vessels,  it 
approaches  very  nearly  in  character  to  the  blood, 
which  is  itself  apparently  a  very  simple,  homogene- 
ous fluid,  the  chief  constituents  of  which  are  essen- 
tially albumenous ;  and  of  which,  four  fifths  may 
be  resolved  to  water  by  chemical  decomposition. 

155.  From  the  blood,  the  vital  economy  elaborates 
all  the  substances  and  forms  of  matter  composing  the 
animal  body,  constructing,  with  marvellous  skill  and 
wisdom  (with  reference  to  final  causes),  the  blood- 
vessels and  the  alimentary  tube,  with  the  assemblage 

•  See  Note  to  465. 
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of  organs  associated  with  it  for  the  purposes  of  nu- 
trition, and  the  outer  walls  of  the  body  with  its 
limbs  and  organs  of  external  relation. 

156.  The  solid  forms  of  organized  matter  thus  inex- 
plicably and  wonderfully  elaborated  by  the  vital 
economy  from  the  fluid  "blood,  consisting  of  mem- 
branes, and  nerves  and  muscles  and  tendons  and 
ligaments  and  cartilages  and  bones,  may  all  be  re- 
duced to  three  general  kinds  of  substances— the  gela- 
tinous, the  fibrinous,  and  the  albumenous ;  which, 
in  the  simplest  language  of  modern  physiology,  are 
denominated  the  cellulah,  the  muscular,  and  the 

NERVOUS  TISSUES. 

157.  Some  eminent  physiologists  assure  us  that  the 
elementary  structure  of  the  animal  tissues,  is  a  deli- 
cate arrangement  of  minute  globules  ;  and  that  this 
is  alike  true  of  the  cellular,  muscular,  and  nervous 
tissues  (Fig.  1).  Indeed,  it  is  Fig.  1. 
said  that  the  fluid  as  well  as  the 
solid  parts,  both  of  animals  and 
plants,  abound  in  these  minute 
globules.  In  regard  to  the  size 
of  these  globules,  there  is  consi- 
derable difl^erence  of  opinion.  It 
has  been  asserted  by  some,  that 
a  globe  of  about  the  eight  thou- 
sandth part  of  an  inch  in  diam- 
eter, is  the  elementary  organic 
molecule  of  which  every  solid  of 
every  animal  body  is  formed. 
Others  contend  that  the  size  of 
the  molecules  differs  in  the  dif- 
ferent tissues,  and  even  in.  dif- 
ferent parts  of  thenervous  system, 
— being,  it  is  said,  largest  in  the  brain  proper,  some- 
what smaller  in  the  little  brain,  still  smaller  in  the 
medulla  oblongata,  smaller  still  in  the  spinal  marrow, 
and  smallest  and  most  opaque  of  all  in  the  nerves. 
These  views  may  be  correct ;  but  in  the  present  state 
of  our  knowledge  on  this  subject,  we  cannot  rely  with 
entire  confidence  on  the  results  of  microscopic  investi- 
gation. 

158.  The  gelatinous  substance,  in  its  various  forms 
of  proper  cellular  tissue,  membranes,  tendons,  liga- 
ments, cartilages,  etc.,  is  the  most  simple  of  all  the 
animal  solids,  and  the  lowest  in  the  scale  of  vitality 
and  vital  endowment.  Its  properties  are  cohesion, 
flexibility,'  elasticity ;  and  in  some  of  its  forms,  ex- 
tensibility. These  properties  are,  none  of  them,  pe- 
culiar to  organized  matter ;  yet  the  elasticity  of  the 
cellular  tissue,  which  is  a  very  important  power  in 
the  vital  functions,  is,  probably,  to  a  very  considerable 
extent,  a  vital  endowment ;  as  it  is  much  greater  in 
the  living  body,  than  it  is  after  life  is  extinct. 

159.  The  muscular  tissue,  composed  of  the  fibrinous 
substance,  is  of  a  higher  order  of  animalizatiou  and 
vital  endowment  than  the  cellular  tissue.  It  possesses 
the  two  important  vital  properties  of  excitability  and 
contractility.  The  former  renders  it  capable  of  being 
acted  on  by  stimulants,  and  the  latter,  of  contracting 
or  shortening  its  length,  under  the  action  of  stimu- 
lants. 

160.  It  is  impossible  to  say  how  far  we  can  subject 
the  animal  tissues  to  our  analytical  investigations, 
without  effecting  an  essential  change  in  their  nature  ; 
and  therefore  we  cannot  with  entire  certainty  affirm 
that  the  organized  substance  which  we  examine  and 
on  which  we  experiment,  is  precisely  the  same  as 
when  constituting  a  healthy  portion  of  the  living 
body.  It  is  under  this  disadvantage  and  incertitude 
that  we  always  necessarily  labor  when  we  attempt 
to  ascertain  the  elementary  character  of  any  of  the 
animal  solids ;  or  even  of  any  of  the  results  of  vital 
action :  and  it  is  to  a  considerable  degree  under  this 
disadvantage,  that  physiologists  affirm  that  the  ner- 
vous tissue  is  essentially  albumenous.  But,  as  I  have 
already  stated,  it  is  of  comparatively  little  importance 


to  the  physiologist  to  know  the  chemical  composition 
of  the  animal  solids.  It  mainly  concerns  him  to  know 
the  vital  properties  and  powers  and  functions  of  those 
solids  when  composed  and  arranged  into  organs  :  and 
in  regard  to  these,  there  is  little  necessity  for  igno- 
rance or  uncertainty  on  any  important  point. 

IGl.  The  nervous  tissue  is  the  highest  order  of 
organized  matter,  and  is  endowed  with  the  most 
peculiar  and  wonderful  vital  properties.  In  the  de- 
scriptions of  anatomy,  it  is  said  to  consist  of  two 
apparently  distinct  substances.  The  one  is  sometimes 
called  cineritious,  because  it  is  generally  the  color  of 
ashes  ;  sometimes  cortical,  because  it  lies  on  the  sur- 
face of  the  brain  like  the  bark  of  a  tree ;  and  some- 
times, from  its  apparent  consistency,  it  is  called  pulpy. 
It  is  said  to  appear  under  a  powerful  microscope,  to 
be  principally  composed  of  a  congeries  of  blood- 
vessels. But  the  truth  is,  the  real  structure  and 
character  of  this  substance  is  little  understood.  Some 
consider  it  a  kind  of  matrix  or  ganglion  by  which  the 
real  nervous  substance  is  produced  and  re-enforced ; 
while  others  believe  it  to  be  the  more  refined  and 
exalted  part  of  the  nervous  substance,  in  which  the 
sensorial  power  more  especially  resides.  All  this, 
however,  is  nothing  but  conjecture. 

]  62.  The  other  substance,  from  its  resemblance  to 
marrow,  is  called  medullary,  or  in  contra-distinction 
to  the  cineritious,  it  is  called  the  white  substance, 
and  more  recently  it  has  been  called  the  fibrous  sub- 
stance, in  contra-distinction  to  the  pulpy.  It  is  of 
firmer  consistence  than  the  pulpy,  and  the  matter 
of  which  it  is  composed  has,  in  our  own  day,  been 
ascertained  to  be  arranged  in  the  form  of  minute 
and  delicate  fibres. 

163.  In  every  portion  of  the  nervous  system,  which 
constitutes  a  distinct  nervous  apparatus,  the  pulpy 
substance  is  found  associated  with  the  medullary  or 
fibrous,  in  some  of  its  parts.  Sometimes  investing 
the  surface,  as  in  the  case  of  the  brain ;  and  some- 
times situated  more  internally,  as  in  the  spinal 
marrow. 

164.  The  peculiar  vital  powers  of  the  nervous 
tissue  are  two,  the  nervous  and  the  sensorial.— 

To  the  nervous  belong  the  vital  properties  con- 
cerned in  the  functions  of  digestion,  absorption,  res- 
piration, circulation,  secretion,  organization  or  the 
processes  of  structure,  and  the  production  of  animal 
heat.  The  transmission  of  external  impressions  to 
the  centre  of  perception,  and  of  the  stimulus  of  voli- 
tion to  the  voluntary  muscles,  have  also  been  classed 
among  the  nervous  properties,  but  it  is  questionable 
whether  the  former  of  these  two  powers  or  functions 
does  not  more  strictly  belong  to  the  sensorial  power 
of  the  nervous  system. 

165.  To  the  sensorial  power  belong  consciousness, 
sensation,  the  perception  of  external  impressions  and 
internal  affections,  reflection,  volition,  and  other 
faculties  called  intellectual. 

166.  Sensibility  is  generally  considered  the  funda- 
mental sensorial  power  ;  yet  the  brain,  which  is 
regarded  as  the  more  special  seat  and  centre  of  the 
sensorial  power,  is,  in  its  own  proper  substance,  en- 
tirely destitute  of  sensibility  or  the  power  of  sensation, 
in  the  ordinary  meaning  of  the  word.  Animal  sensibil- 
ity, in  the  physiological  signification  of  the  term,  is  the 
power  of  sensation  in  the  living  nervous  tissue,  and  sen- 
sation is  an  affection  of  the  living  tissue,  of  which  the 
centre  of  perception  is  not  only  conscious,  but  always 
refers  it  to  some  particular  locality.  Animal  sensa- 
tion,  therefore,  not  only  makes  the  mind  conscious  of 
a  body,  but  of  particular  parts  of  the  body.  This  is 
not  necessarily  true  of  the  sensorial  power.  We  may 
gaze  on  an  interesting  and  absorbing  scene,  or  sink 
into  a  deep  reverie,  and  lose  all  consciousness  of  a 
body,  and  be  only  conscious  of  a  mental  existence. 
We  think,  it  is  true ;  and  we  are  conscious  of  our 
thoughts ;  but  wo  are  not  conscious  of  the  organic 
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machinery  of  our  thoughts,  and  still  less  do  we  refer 
our  thoughts  as  sensations  to  any  particular  part,  or 
organ  of  the  braiu.  At  such  times  we  are  not  even 
conscious  of  a  brain,  nor  of  a  head,  nor  any  thing  of 
a  corporeal  nature.  To  say,  therefore,  that  sensibility 
is  the  fundamental  sensorial  power,  is  to  give  the 
term  sensation  a  very  broad  signification,  and  to  con- 
found things,  between  which,  in  the  common  under- 
standing, there  are  very  important  differences. 

167.  These  three  general  tissues;  the  cellular, 
muscular,  and  nervous,  together  with  the  more  solid 
matter  of  the  bones,  compose  all  the  organs  and  parts 
of  the  animal  system ;  and,  in  entering  into  the  texture 
of  the  several  organs,  each  tissue  carries  with  it,  and 
retains  during  life  and  health,  its  own  peculiar  vital 
properties,  and  these  together,  become  the  funda- 
mental principles  of  functional  power  in  the  organs. 

168.  The  cellular  tissue  constitutes  a  kind  of  reti- 
culated frame-work  to  the  whole  body  (fig.  2);  giving 
shape  and  propor-  p.  , 

tion  to  each  particu- 
lar organ,  and  con- 
nexion to  all ;  and 
enteringso  intimate- 
ly and  extensively 
into  every  part,  that 
if  the  other  sub- 
stances were  entire- 
ly abstracted,  the 
cellular  tissue  would 
perfectly  preserve,  not  only  the  general  outlines  of 
the  body,  but  the  definition  and  proportions  of  each 
particular  organ  and  part. 

169.  Every  bone  partakes  largely  of  this  substance 
in  a  spongy  or  cellular  arrangement,  the  interstices 
of  which  are  filled  with  a  fluid,  separated  from  the 
blood,  which  becomes  hard,  and  gives  the  peculiar 
solidity  to  the  texture.  Some  of  the  bones  are  united 
by  this  substance  in  the  form  of  elastic  cartilage,  or 
fibro-cartilage,  as  the  vertebrae  of  the  back,  the  ribs 
to  the  sternum,  etc.,  and  the  articulating  surfaces  of 
the  bones  are  also  sheathed  with  cartilage :  and  the 
joints  are  strongly  secured,  and  different  bones  bound 
together  by  another  foi-m  of  the  same  substance,  called 
ligament.  This  last  form  is  likewise  expanded  into 
a  fibrous  membrane,  which  surrounds  every  bone  in 
the  osseous  system,  and  also  surrounds  the  cartilages 
and  forms  sheaths  for  the  tendons. 

170.  Besides  this  distribution  to  the  bones,  carti- 
lages and  tendons,  the  cellular  tissue  forms  sheaths 
for  every  muscle  and  for  every  fibre  of  which  each 
muscle  consists,  and  principally  composes  the  tendons 
and  tendonous  expansions  which  connect  the  muscles 
with  the  bones.  Every  fibre,  and  fasciculus,  and  cord, 
of  the  nervous  system,  is  also  separately  enveloped  in 
a  delicate 
sheath  of 
cellular  tis- 
sue (fig.  3); 
and  the  brain 
and  spinal 
marrow  are 

wrapped  in  a,  membraneous  texture  of  the  same 
substance. 

171.  The  different  tissues,  in  their  arrangement 
in  the  texture  of  the  several  vessels  and  viscera  of  the 
body,  are  connected  together  by  the  cellular  tissue; 
and,  in  fact,  this  substance  principally  composes  the 
solid  part  of  all  the  vessels  and  viscera  of  the  system  : 
and  finally,  each  individual  organ  is  enveloped,  and 
every  internal  surface  is  lined,  and  the  external  sur- 
face of  the  body  is  covered  with  membranes  composed 
of  this  substance. 

172.  With  very  limited  exception,  if  any,  the  vital 
contractility  of  the  muscular  tissue,  is  the  only  ele- 
ment of  positive  motion  in  the  living  animal  body. 
All  voluntary  motion,  and  most,  if  not  all,  involun- 
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tary  motion,  depends  on  this  vital  property  of  the 
muscle.  Hence  the  muscular  tissue  is  distributed 
where  motion  is  required.  The  bones  are  incapable 
of  motion  within  themselves,  and  consequently  no 
muscular  tissue  enters  into  their  texture.  But  they 
serve  as  levers  of  voluntary  motion,  and  therefore  the 
muscles  of  voluntary  motion  are  connected  with  them, 
and  attached  to  them,  in  such  a  manner  as  that  the 
contraction  of  the  several  different  muscles  produces 
the  various  motions  required.  The  windpipe,  meat- 
pipe,  stomach,  and  intestines,  are  also  furnished  with 
muscular  tissue.  The  heart  is  principally  muscular, 
and  the  diaphragm  is  mostly  composed  of  muscular 
tissue.  Several  other  internal  organs  are  supplied 
with  this  tissue.  The  arteries  and  veins  are  said,  by 
some  anatomists,  to  be  destitute  of  it,  and  yet  it  is 
very  certain  that  they  possess  the  power  of  con- 
tractility. 

173.  The  nerves,  being  the  more  peculiar  and  im- 
mediate instruments  of  vitality,  preside  over  the 
functions  of  the  vital  economy ;  and,  consequently, 
they  are  distributed  to  every  part  of  the  system  where 
a  vital  function  is  performed  ;  accompanying  the 
blood-vessels  in  all  their  ramifications,  and  being 
most  intimately  associated  with  every  muscular  fibre 
and  filament. 

174.  In  the  order  of  nature,  the  blood-vessels  with 
their  appropriate  and  presiding  nerves,  are  first  pro- 
duced, and  these  immediately  commence  the  structure 
of  the  alimentary  tube  with  its  accompanying  organs, 
furnishing  each  with  its  due  supply  of  cellular,  mus- 
cular, and  nervous  tissue,  according  to  its  particular 
office  in  the  system,  and  the  powers  required  for  the 
performance  of  its  special  function.  At  first,  the 
several  internal  organs  are,  in  a  measure,  so  many 
distinct  and  independent  formations  or  systems, 
which  become  more  and  more  connected  as  their  de- 
velopment advances,  and  finally  they  become  so  inti- 
mately associated  as  to  form  of  the  whole  assemblage 
a  single  system.  In  the  mean  time,  a  wonderfully 
constructed  tabernacle  is  in  preparation  for  them'. 
The  spinal  column,  and  the  arching  ribs,  with  their 
investments  of  muscle  and  membrane,  form  the  hoU 
low  trunk,  which  encloses,  supports,  and  protects 
them.  The  head,  and  then  the  upper  extremities, 
and  the  lower  extremities,  and  the  organs  of  special 
sense,  and  the  external  skin  with  its  appendages  of 
hair  and  nails  follow  in  their  order. 

175.  For  the  better  protection  of  the  organs,  and 
for  other  important  purposes,  the  cavity  of  the  body 
ia  divided  by  the  diaphragm  into  two  apartments 
(Fig.  41).  The  upper  one  is  called  the  thorax,  and 
the  lower  one,  the  abdomen.  The  thoracic  cavity, 
extending  from  the  neck  to  the  lower  extremity  of 
the  breast-bone  in  front,  and  somewhat  lower  at  the 
sides  and  back,  contains  the  lungs  and  heart  and  a 
portion  of  the  large  blood-vessels,  and  the  meatpipe. 
The  abdominal  cavity  contains  the  liver,  stomach, 
intestinal  canal,  pancreas,  spleen,  kidneys,  etc.  (Figs. 
4.  and  31.) 

176.  For  the  still  farther  security  of  the  several 
parts,  and  the  general  well-being  of  the  whole,  a 
peculiar  texture  of  the  cellular  substance,  called  the 
serous  membrane,  completely  lines  both  cavities  of 
the  body,  and  then  facing  back  upon  itself,  it  is  ex- 
tended  and  folded  in  such  a  manner,  as  to  envelope 
each  organ  separately,  and,  in  a  measure,  to  insulate 
and  confine  it  to  its  proper  place.  Thus,  in  the 
thorax  or  chest,  the  serous  membrane,  here  called  the 
pleura,  besides  lining  the  cavity  throughout,  includ- 
ing  the  upper  surface  of  the  diaphragm,  faces  back 
upon  itself,  and  surrounds  each  lung,  and  passes 
double  across  the  chest  from  the  breast-bone  to  the 
back-bone,  forming  a  septum  or  double  partition 
between  the  lungs,  called  the  mediastinum,  and  there- 
by completely  encloses  each  lung  in  a  sack  by  itself, 
the  one  on  the  right  and  the  other  on  the  left  side  of 
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the  thorax.  The  two  larain»  or  sheets  of  membrane 
which  form  the  middle  partition  are  separated  at  the 

Fig.  4. 


a.  Large  blood-vessels. 

b.  Right  lung, 
e.  Left  lung. 
d.  Heart. 

e.e.  Diaphragm. 


/.  /.  Liver,  turned  up. 

g.  Stomach. 

h.  Large  blood-vessel  in  the 

abdomen. 
i.  i.  Intestines. 


lower  part  of  the  chest,  to  receive  the  heart  between 
them.  This  organ  is  also  surrounded  by  its  own 
peculiar  membrane  called  the  pericardium.  The  se- 
rous membrane  which  lines  the  inner  surface  of  the 
abdomen,  and  envelops  each  organ  of  that  cavity,  has 
the  general  name  of  peritoneum ;  but  its  particular 
parts  are  designated  by  terms  significant  of  the 
organs  invested.  Thus,  the  part  which  embraces  the 
intestinal  tube,  and  holds  its  convolutions  in  their 
relative  position,  is  called  the  mesentery,  mesocolon, 
etc,  (Fig.  5.    See  also  fig.  35). 

Fig.  5. 


a.  The  dotted  line  representing  the  serous  membrane  lining 

the  walls  of  the  abdominal  cavity. 
m.  The  mesentery. 

f.  The  intestine,  surrounded  by  the  serous  membrane  which 

forms  its  peritoneal  coat. 
t.  The  spine. 

177.  In  regard  to  the  particular  anatomy  and  phy 
«iology  of  the  serous  membrane  there  is  much  differ 
ence  of  opinion.  Some  describe  it  as  being  abundantly 
supplied  with  nerves  and  vessels,  both  being  color- 
less, and  the  latter  containing  a  colorless  fluid,  and 
performing  the  office  of  exhalants  and  absorbenti ; 
and  this  they  consider  fully  proved  by  the  fact 
that  the  serous  membrane  is  capable  of  a  high 


degree  of  inflammation  and  morbid  sensibility ;  as  in 
pleurisy,  peritonitis,  etc.  On  the  other  hand,  it  is 
asserted  with  equal  confidence,  that  this  membrane 
is  entirely  destitute  of  both  vessels  and  nerves,  and 
that  fluids  pass  through  it  by  infiltration  or  imbibi- 
tion. Those  who  entertain  this  opinion,  of  course 
deny  that  this  membrane  can  be  the  seat  of  inflam- 
mation  and  morbid  sensibility.  They  contend  that 
the  inflammatory  diseases,  attributed  to  the  serous 
membrane,  have  their  seat  in  the  subjacent  tissue, 
and  that  such  is  the  thinness  and  transparency  of  the 
serous  membrane,  that  the  inflamed  aspect  is  seen 
through  it,  and  gives  it  the  appearance  of  being  itself 
inflamed. 

178.  Be  the  truth  as  it  may  in  regard  to  this  dis- 
puted point,  it  is  of  very  little  importance  as  a  mat- 
ter of  practical  knowledge-  In  a  healthy  state,  at 
least,  the  serous  membrane  lias  no  animal  sensibility. 
Its  surface,  external  to  the  organs,  but  internal  to 
itself,  is  exceedingly  smooth,  and  is  continually  lubri- 
cated by  a  fluid  which  is  either  exhaled  from  its  ves- 
sels or  passes  through  it  by  infiltration  from  the  sub- 
jacent vessels.  By  these  means,  contiguous  organs 
are  enabled  to  move  with  ease  iipon  each  other,  and 
the  adhesion  of  contracting  parts  is  prevented.  On 
the  side  of  the  membrane,  next  to  the  organs  and 
the  parts  which  it  lines,  it  is  everywhere  surrounded 
or  covered  with  a  spongy  cellular  substance,  which 
contains  more  or  less  of  adipose  or  fatty  matter, 
according  to  the  condition  of  the  body.  In  fleshy 
people,  large  quantities  of  fat  accumulate  in  many 
parts  of  this  tissue  (508). 

179.  The  bones  which  compose  the  solid  frame- 
work of  the  body,  and  serve  to  give  it  shape  and  firm- 
ness, and  to  form  its  cavities  and  its  organs  of  prehen- 
sion and  locomotion,  are  of  various  forms  and  sizes. 
Some  of  them  are  hollow,  and  their  cavities  are  lined 
by  a  cellular  membrane,  which  contains  an  unctuous 
substance  called  marrow,  the  use  of  which  is  not  cer- 
tainly known.  The  whole  number  of  bones  in  the 
body  is  two  hundred  and  fifty-six  ;  of  which  fifty-six 
belong  to  the  trunk,  sixty-six  to  the  head,  sixty-eight 
to  the  upper  and  sixty-six  to  the  lower  extremities. 

180.  Of  the  bones  of  the  trunk,  twenty-nine,  and 
in  some  instances  thirty,  are  employed  in  the  con- 
struction of  the  spinal  column  or  back-bone.  Twenty- 
four  of  these  are  called  the  true  vertebrae,  and  the 
other  five  are  called  the  false  vertebrae,  or  the  sacrum 
and  coccygis  ;  these  last  being  concerned  also  with 
the  hip  bones  in  the  formation  of  the  pelvis  or  basin 
at  the  bottom  of  the  trunk,  and  constituting  the  base 
on  which  the  vertebral  column  rests.     Of  the  true 
vertebrae,  seven  belong  to  the  neck,  twelve  to  the 
back,  and  five  to  the  loins  ;  and  are  accordingly  dis- 
tinguished by  the  terms  cervical,  dorsal,  and  lumbar 
vertebrae,  from  the  Latin  cervix,  neck,  dorsum,  back, 
and  lumbus,  loins.     These  bones  have  somewhat  the 
shape  of  a  ring,  with  a  rounded  body  in  front,  and 
several  projections  from  the  arch  behind  ;  one  run- 
ning directly  back 
which  is  called  the 
spine,    and  two 
running  obliquely 
backward,  with 
which    the  ribs 
form  one  of  their 
two  posterior 
points  of  attach- 
ment.    (Fig.  6.) 
The  vertebrae  are 
therefore  so  con- 
structed, that, 
when  arranged  in 
their  proper  order, 
they  form  both  a 
column  of  support 
to  the  body,  and 
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a  canal  for  the  spinal  marrow.    Between  all  of  these 
bones  is  Jriterposed  an  elastic  fibro-cartilaKinous  sub- 
stance,  which,  with  surrounding:  ligaments,  unites 
and  binds  them  to  each  other  in  such  a  manner  as  to 
give  the  column  considerable  flexibility  and  elasticity 
and  at  the  same  time  secure  to  it  all  the  supporting 
power  of  a  solid  bone.     In  the  most  natural,  easy 
and  graceful  position  of  the  body,  the  spinal  column 
IS  not  erect,  but  waved  or  curved ;  and  such  is  its 
elasticity,   caused  by  the  intervertebral  cartilages 
that  an  individual  is  sometimes  an  inch  taller  when 
he  rises  in  the  morning  than  when  he  retires  at 
night.    (Fig.  7.) 

Fig.  r. 
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body  of  vertebrae,  and  one  to  the  transverse  process 
or  oblique  projection.  They  droop  as  they  proceed 
forward,  so  that  their  anterior  extremities  are  consi- 
derably lower  in  their  natural  position,  than  their 
posterior.  The  upper  seven,  called  the  true  ribs,  are 
united  directly  to  the  sternum  or  breast-bone  by  car- 
tilages. Of  the  remaining  five,  called  the  false  ribs, 
three  are  joined  in  front  to  each  other  and  to  the 
superior  ribs  by  curved  cartilages,  and  the  two  lowest 
are  not  in  any  way  connected  with  the  sternum  and 
are  called  floating  ribs.    (Fig.  8).  ' 

Fig.  8. 


182.  Of  the  sixty-six  bones  which  belong  to  the 
head,  seven  enter  into  the  formation  of  the  strong 
globe  or  skull  which  contains  the  brain,  and  which 
^t^^l.  "^"^  spinal  column  and  receives 

the  head  of  the  spinal  marrow  through  a  large  fora- 
men  or  opening  at  its  base.  Four  small  bones  con- 
stitute a  part  of  the  auditory  apparatus  of  each  ear. 
The  rest,  beside  the  thirty-two  teeth,  are  employed 
m  forming  the  upper  and  lower  jaws,  the  cheeks,  the 
nose,  the  palate,  etc.  There  are  in  each  jaw  sixteen 
teeth ;  of  which  there  are  on  each  side  two  front, 
one  corner,  and  five  cheek  teeth.    (Fig.  9.) 


Fig.  9. 


Bones  of  the  head  and  ipinal  column,  divided  on  the  middle  line 
BO  as  to  show— a,  the  brain ;  6,  the  little  brain ,  o,  the  medulla 
oblongata;  c,  d,  the  spinal  marrow. 

181.  Attached  to  each  side  of  the  twelve  dorsal 
vertebra  are  twelve  ribs,  which,  together  with  the 
breast-bone,  form  the  cavity  of  the  chett.  Most  of 
the  ribs  have  a  double  attachment  behind ;  one  to  the 


i,  the  incisores,  or  cutting  teeth, 
c,  the  cuspid,  or  corner  tooth. 
b,  the  bicuspids,  or  small  cheek  teeth. 
g,  the  molar,  or  large  cheek  teeth. 

a,  the  rudiments  of  the  permanent  teetli  before  they  emerge 
from  the  jaw. 

183.  To  the  upper  extremities  belong,  on  each 
side,  the  shoulder-blade,  the  collar-bone,  the  long 
bone  of  the  upper  arm,  the  two  bones  of  the  fore  arm, 
the  eight  small  bones  of  the  wrist,  the  five  of  the  body 
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of  the  hand,  the  fourteen  of  the  fingers  and  thumb, 
and  the  small  appendage  to  the  thumb-joint. 

184.  To  the  lower  extremities  belong,  on  each  side, 
the  hip-bone,  the  long  bone  of  the  upper  leg  or 
thigh,  the  two  bones  of  the  lower  leg,  with  the  pa- 
tella, or  knee-pan,  the  seven  small  bones  of  the  ankle 
and  heel,  the  five  bones  of  the  instep  or  body  of  the 
foot,  the  fourteen  of  the  toes,  and  the  small  appen- 
dage  to  the  great-toe-joint. 

185.  At  first,  before  the  solidity  of  the  bony  struc- 
ture  is  required  by  the  condition  of  the  animal,  the 
place  of  the  bones  is  entirely  occupied  by  cartilages 
having  the  precise  shape  of  the  bones  to  which  they 
afterwards  give  place,  except  that  they  are  none  of 
them  hollow.  As  the  time  approaches  when  the  con- 
dition and  functions  of  the  organized  system  will  re- 
quire the  support  and  protection  of  the  solid  bone,  the 
process  of  ossification  commences  at  many  different 
points,  and  continues  on,  till  the  whole  osseous  sys- 
tem is  completed.  But  the  cartilages  are  not  wholly 
expelled  from  the  system.  Enough  are  retained  to 
serve  the  purposes  of  union  and  general  and  particu- 
lar elasticity.  As  life  advances,  the  bones  gradually 
become  more  dry  and  hard,  and  in  old  age,  and  in 
some  kinds  of  disease,  they  become  vitreous  and  very 
brittle.  In  every  instance  where  two  bones  are 
united,  cartilage  is  interposed  between  them  and 
forms  the  union :  in  some  cases  firmly,  as  in  the 
sutures  of  the  skull,  in  other  cases  admitting  flexion, 
as  in  the  back-bone  and  ribs.  In  all  the  moveable 
joints  the  articulating  surfaces  of  the  bone  are 
covered  with  dense  and  highly-polished  cartil- 
ages, which  are  continually  lubricated  by  a  glairy 
fluid  called  synovia;  by  which  means  the  joints 
are  enabled  to  act  with  great  ease  and  little 
friction.  Cartilage  is  also  employed  separately 
from  the  bones  in  forming  some  of  the  cavities, 
as  the  larynx,  wind-pipe,  part  of  the  nose,  etc. 
All  the  cartilages,  except  the  articular,  are,  like 
the  bones,  surrounded  by  a  fibrous  membrane 
called  the  perichondrium.  Anatomists  differ 
much  in  regard  to  the  vascular  and  nervous 
endowments  of  the  cartilages.  There  is  no  reason 
to  believe,  however,  that  they  have  any  other 
nerves  than  those  which  belong  to  the  texture 
of  the  vessels  concerned  in  their  growth  and 
nutrition  (230)  :  and,  accordingly,  they  have  in 
health  no  animal  sensibility  (294),  nor  in  health 
do  their  vessels  contain  any  red  blood.  In  early 
life,  the  cartilages  are  very  soft :  they  gradually 
become  drier  and  harder:  and  in  old  age  they 
lose  much  of  their  elasticity  and  become  brittle ; 
and  some  of  them  ossified,  or  converted  into  bone; 
especially  those  of  the  fixed  joints,  as  the  sutures 
of  the  skull. 

186.  By  this  interposition  of  cartilaginous  sub- 
stance between  the  bones,  many  advantages  are 
gaiued.  Besides  the  flexibility  of  the  spinal 
coluo^  and  the  yielding  of  the  ribs  and  other 
bo.acs,  friction  is  prevented  in  the  joints,  and  a 
general  elasticity  is  imparted  to  the  frame ; 
greatly  assisting  in  running  and  jumping,  etc., 
and  to  a  very  considerable  extent,  protecting  us 
from  injury  by  breaking  the  force  of  blows,  falls, 
etc. 

187-  The  ligaments  consist  of  an  assemblage 
of  strong  fibres  composed  of  the  cellular  tissue. 
They  are  employed  in  connecting  the  articular 
ends  of  the  bones  and  cartilages  :  and  in  secur- 
ing the  moveable  joints,  in  such  a  manner  as  to 
prevent  displacement,  and  at  the  same  time,  to 
allow  of  all  necessary  motion.  Some  of  them  are 
situated  within  the  joint,  like  a  central  cord  or 
pivot ;  some  surround  it  like  a  hood ,  and  con. 
tain  the  lubricating,  synovial  fluid ;  and  some 
are  in  the  form  of  bands  at  the  side. 

188,  The  ligaments  bind  the  lower  jaw  to  the 


temporal  bones,  the  head  to  the  neck,  extend  the  whole 
length  of  the  back-bone  in  powei'ful  bands,  both  on 
the  outer  surface  and  within  the  spinal  canal,  and 
from  one  spinous  process  to  another ;  and  bind  the 
ribs  to  the  vertebrae,  and  to  the  transverse  processes 
behind,  and  to  the  breast-bone  in  front,  and  this  to 
the  collar-bone,  and  this  to  the  first  rib  and  shoulder, 
blade,  and  this  last  to  the  bone  of  the  upper-arm  at 
the  shoulder-joint,  and  this  to  the  two  bones  of  the 
fore-arm  at  the  elbow-joint,  and  these  to  the  bones 
of  the  wrist,  and  these  to  each  other,  and  to  those  of 
the  hand,  and  these  last  to  each  other,  and  those  of 
the  fingers  and  thumb.  In  the  same  manner,  also, 
they  bind  the  bones  of  the  pelvis  together,  and  the 
hip-bones  to  the  thigh-bone,  and  this  to  the  two  bones 
of  the  leg  and  knee-pan,  and  so  on,  to  the  ankle  and 
foot  and  toes,  as  in  the  upper  extremities.  And  thus, 
the  whole  osseous  system  is  united  and  bound  toge- 
ther in  the  most  powerful  and  admirable  manner  ; 
so  as  to  possess,  in  a  wonderful  degree,  mobility  and 
firmness  (Fig.  10).  The  ligaments,  like  the  cartila. 
ges,  are,  in  health,  destitute  of  animal  sensibility ; 
and,  like  them,  are  more  soft  and  yielding  in  early 
life,  and  become  more  dry,  and  rigid,  and  inflexible, 
in  old  age. 

189.  The  muscles,  commonly  called  the  flesh,  which 
clothe  the  bones  with  symmetry  and  comeliness,  con- 
stitute a  considerable  part  of  the  whole  bulk  of  the 
body.    To  a  careless  observer,  they  seem  to  consist  of 

Fig.  10. 


The  Skeleton. 
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a  confused  mass  of  flesh,  surrounding,  and  adhering  to  the  bones  • 
but  the  scientific  inquirer  finds  every  part  of  the  muscular  sys- 
tem, to  be  arranged  into  organs,  in  the  most  regular  and  deter- 
mmate  manner.  On  divesting  the  body  of  its  integument  or  skin, 
distinct  masses  of  flesh  are  seen  ruiming  in  various  directions 
(Fig.  11).    Some  are  rery  broad  and  thin,  some  narrower  and 


Fig.  U. 


The  Trunk  divested  of  the  skin,  showing  tlie  muscles,  a,  h,  c,  etc. 

thicker,  and  some  are  more  rounded.  Some  are  of  uniform  size, 
and  some  are  large  in  the  middle  and  taper  towards  the  extre- 
mities, and  some  spread  out  like  a  fan.  Some  are  long,  and  some 
short.  Some  running  parallel  with  the  bones,  and  some  more  or 
less  obliquely  or  transversely.  These  are  called  muscles ;  and 
each  of  them  is  surrounded  by  its  own  separate  sheath  of  gauze- 
like cellular  tissue,  the  interstices  of  which  are  repositories  of 
fatty  matter.  If  this  sheath  be  carefully  opened,  the  muscle  is 
found  to  be  composed  of  a  number  of  parallel  fasciculi  or  bundles, 
each  of  which  is  likewise  surrounded  by  a  cellular  sheath.  If, 
again,  one  of  these  be  opened,  a  number  of  parallel  fibres  appear, 
which  are  also  separately  enveloped  in  cellular  sheaths  :  and  each 
of  tiiese  fibres  is  composed  of  a  number  of  minute  parallel  fila- 
ments (Fig.  12). 

190.  There  is  the  utmost  discrepancy  of  opinion  among  anatom- 
ists, in  regard  to  the  elementary  muscular  filament.  Some  assert- 
ing that  it  is  large  enough  to  be  perceived  by  the  unassisted  eye; 
and  others,  that  it  is  too  small  to  be  discerned  under  the  most 
powerful  microscope.  Some  say  that  it  is  hollow,  and  others  affirm 
that  it  is  solid.    Some  assure  us  that  it  is  a  continuous,  uniform 


Fig.  12. 


thread,  and  others  contend  that  it  is  a 
delicate  arrangement  of  minute  globules, 
surrounded  by  a  soft  albumenous  sub- 
stance, and  appearing  like  a  string  of 
fine  beads.  But  these  points  are  of  little 
importance  to  us.  If  we  can  fully  ascer- 
tain the  vital  properties  and  functional 
powers  of  the  muscle,  and  know  on  what 
these  depend,  and  how  they  are  afl^ected 
by  those  causes  which  are  under  our 
control,  we  possess  essentially  all  the 
knowledge  in  regard  to  the  nature  and 
structure  of  the  muscular  filament,  that 
can  be  of  practical  utility  to  the  world. 

191.  I  have  said  (159)  that  the  vital 
properties  of  the  muscle  are — 1st,  sus- 
ceptibility, or  a  peculiar  kind  of  organic 
sensibility  to  stimulants;  2nd,  contracti- 
lity, or  the  power  to  shorten  its  length 
under  stimulation.  These  are  generally 
regarded  as  a  single  property,  or  power, 
and  denominated  muscular  irritability. 
But  they  are  obviously  diflferent  powers. 
The  one  is  a  power  to  receive  an  impress- 
ion, and  the  other  a  power  to  act  under 
that  impression,  and  they  are  both  vital 
endowments  of  the  muscle.  In  regard 
to  muscular  contraction,  physiologists 
do  not  agree.  Some  say  that,  when  the 
muscle  contracts,  its  fibres  are  bent  in  a 
waved  direction,  and  have  a  knotted 
appearance :  and  others  assert  that  there 
is  a  longitudinal  condensation  of  the 
substance.  Some  think  the  volume  of 
the  muscle  is  increased  by  the  act  of  con- 
traction, and  some  assure  us  that  it  is 
not.  But  it  is  enough  for  us  to  know, 
that  the  living  healthy  muscle,  in  all  its 
forms  and  situations,  has  vital  contrac 
tility,  which  is  essentially  the  same,  and 
subject  to  the  same  laws,  in  all  the  parts 
and  distributions  and  appropriations  of 
the  muscular  system.  Some  physiologists 
contend  that  the  muscle  also  possesses 
the  power  of  active  e.xtension ;  but  the 
opinion  is  not  well  supported,  and  is 
probable  incorrect. 

192.  The  vital  properties  of  the  mus- 
cle  are  rapidly  exhausted  by  action,  and 
therefore  it  is  requisite  that  they  should 
be  continually  replenished  or  sustained. 
This  depends  most  directly  and  imme- 
diately on  the  arteiial  blood  ;  and  con- 
sequently it  is  necessary  that  the  mus- 
cle be  constantly  and  freely  supplied 
with  that  fluid.  Accordingly,  numer- 
ous and  capacious  arteries  are  distri- 
buted  to  the  muscles,  penetrating  them 
in  every  direction,  and  extending  in 
countless  ramifications  to  the  smallest 
filaments,  and  conveying  to  the  muscular 
system  a  very  large  supply  of  blood, 
to  replenish  its  exhausted  energies,  and 
to  nourish  its  substance.  A'eins  every- 
where accompany  the  arteries  to  receive 
their  unappropriated  blood,  and  conduct 
it  back  to  the  heart;  and  thus,  a  con- 
tinual stream  of  fresh  arterial  blood  is 
poured  through  all  the  muscular  tissue. 
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193.  The  nerves  which  are  distributed  to  the  mus- 
cles of  voluntary  motion,  are  of  three  kinds.  I.  Those 
that  accompany,  and  belong  to,  the  blood-vessels,  and 
preside  over  their  functions.  These  are  only  con- 
cerned in  maintaining  those  conditions  and  in  pro- 
ducing those  changes  in  the  blood  which  are  necessary 
to  the  welfare  of  the  muscle.  2.  Those  that  convey 
to  the  muscle  the  stimulus  of  the  will.  These  are 
supplied  in  great  numbers,  and  they  divide  and  sub- 
divide till  they  are  too  small  to  be  detected.  These 
only  act  to  stimulate  and  exhaust  the  muscle.  3.  The 
nerves  of  animal  sensibility,  that  convey  to  the  animal 
centre  of  perception  those  impressions  by  which  the 
mind  is  informed  of  the  action  and  conditions  of  the 
muscles,  and  of  external  tact,  etc.  These  are  fur- 
nished in  small  numbers,  and  hence  the  muscles 
possess  but  little  animal  sensibility.  None  of  these 
three  kinds  of  nerves  can  be  concerned  in  imparting 
directly  and  immediately  to  the  muscle  its  peculiar 
vital  properties.  Those  properties,  therefore,  belong 
to  the  intrinsic  vitality  of  the  muscle:  and  this  vital- 
ity can  only  be  maintained  by  constant  supplies  of 
arterial  blood,  in  an  appropriate  condition;  and  this, 
as  a  permanent  fact,  requires  the  presence  and  integ- 
rity of  all  the  nerves  described.  A  degree  of  muscular 
contractility,  however,  remains,  sometimes  a  full  hour 
after  the  extinction  of  animal  life. 

194.  The  muscles  of  the  body  are  divided  into  two 
classes,  in  the  descriptions  of  anatomy.  Those  of 
voluntary  motion,  and  those  of  involuntary  motion. 
The  former  are  also  called  the  muscles  of  animal  life, 
and  the  latter  the  muscles  of  vegetative  or  organic 
life.  The  muscles  of  voluntary  motion,  or  of  animal 
life,  generally  invest  the  bones,  and  are  mostly  on  the 
outer  parts  of  the  body,  and  greatly  abound  in  the 
limbs.  The  muscles  of  involuntary  motion  belong  to 
the  vascular  system,  and  the  digestive  and  respiratory 
apparatus.  Some  of  the  muscles  of  voluntary  motion 
attach  themselves  immediately  to  the  bones;  but  most 
of  them  terminate  their  two  extremi- 
ties in  a  fibrous  arrangement  of  cellu- 
lar tissue,  called  tendon,  and  by  these 
tendons,  or  tendonous  expansions,  are 
attached  to  the  bones  (Fig.  13.)  Some 
anatomists  suppose  the  tendons  are 
formed  by  the  continuation  and  con- 
densation of  the  cellular  sheaths  which 
surround  the  muscular  fibres  (170). 

195.  In  their  texture  and  proper- 
ties, the  tendons  differ  very  little  from 
the  ligaments.  They  are  composed  of 
small  white  fibres  closely  united  to 
each  other,  and  are  surrounded  by 
sheaths,  lined  by  a  membrane  which 
secretes  for  them  a  lubricating  fluid. 
They  possess  little  elasticity  or  exten- 
sibility, have  no  animal  sensibility, 
and  but  few  vessels,  and  these  not 
discernible  in  an  ordinary  state.  Like 
the  cartilages  and  ligaments,  they  are 
more  soft  and  elastic  in  early  life  than 
at  a  later  period,  and  become  dry  and 
rigid  in  old  age. 

196.  The  tendons  being  attached  to 
the  muscles  at  one  end,  adhere  at  the 
other  to  the  periostium,  or  membrane 
which    surrounds    the    bones,  and 
which  unites  them  to  the  bones  ;  and 
thus  they  become  the  media  through 
which  the  muscles  act  on  the  bones. 
Some  of  them  are  very  long,  and  ex- 
tend to  parts  considerably  removed 
from  the  muscles,  as  in  the  upper  and  A  biceps  muscle, 
lower  extremities.   This  arrangement  or  muscle  having 
secures  many  mechanical  advantages       tendons  at 
to  the  system   and  very  greatly  con-  "^he" 
tributes  to  the  symmetry  and  beauty 
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of  the  body,  by  accumulating  muscles  into  large 
masses  in  some  places,  and  withdrawing  them  from 
others,  and  thereby  giving  the  beautifully  curved 
outlines  of  the  trunk,  limbs,  small  ankles,  wrists, 
etc.  ^  The  tendons  are  usually  found  only  at  the  ex- 
tremities of  the  muscles,  but  they  are  sometimes  in- 
serted in  the  middle,  dividing  the  body  of  the  muscle 
into  two  or  more  parts,  as  in  the  under  jaw,  the  neck, 
diaphragm,  etc.  The  end  of  the  muscle  which  is 
attached  to  the  most  fixed  point  is  called  its  head  or 
origin,  the  fleshy  mass  is  the  body,  and  the  end 
attached  to  the  moveable  point,  is  its  termination. 
Some  of  the  muscles  are  only  attached  to  the  bones  at 
one  e.xtremity ;  and  some  being  circular,  have  no 
direct  attachment  to  the  bones.  Both  of  these  last 
named  kinds  are  found  in  the  face,  surrounding  the 
month,  etc. 

197.  As  the  muscles  have  only  the  power  to  pro- 
duce motion  by  their  contraction,  they  are  so  arrang- 
ed as  to  act  as  antagonists  to  each  other,  some  dis- 
placing a  part  and  some  replacing  it :  some  flexing  or 
bending  a  limb,  and  some  extending  it  :  and,  there- 
fore, they  are  termed  the  abductor  and  adductor — the 
flexor  and  the  extensor  muscles.  The  flexor  muscles 
are  considered  to  be  generally  more  powerful  than  the 
extensors,  and  hence  when  the  will  ceases  to  act,  as 
in  sound  sleep  and  death,  the  body  and  limbs  are 
partially  flexed  or  bent. 

198.  According  to  Meckel,  '  there  are  in  the  nor- 
mal or  proper  state  of  the  body,  two  hundred  and 
thirty-eight  different  muscles,  six  of  which  are  com- 
posed of  two  parts,  which  unite  on  the  median  line, 
and  two  hundred  and  thirty-two  are  in  pairs ;  so  that 
the  whole  number  of  the  voluntary  muscles  are  four 
hundred  and  seventy.'  These  are  so  arranged  and 
adjusted,  as  to  position  and  connexion,  that  by  the 
contraction  of  the  different  pairs  or  individual  mus- 
cles all  the  voluntary  motions  of  the  lower  limbs  are 
performed.  The  function  of  respiration,  which,  to  a 
certain  extent,  is  both  voluntary  and  involuntary,  also 
employs  some  of  these  muscles. 

199.  The  muscles  of  involuntary  motion  are  much 
moi-e  simple  in  their  external  form  than  those  of 
animal  life ;  and  except  in  the  heart,  they  have  no 
appearance  of  tendons.  Their  fasciculi,  fibres,  and 
filaments  are  not  distinct  and  parallel  to  each  other, 
but  continually  interlace,  and  consequently  are  much 
shorter  than  the  fibres  of  the  voluntary  muscles. 
Their  fibres  are  arranged  in  several  superimposed 
layers,  and  these  layers  are  most  generally  transverse 
or  oblique  ;  and  form  rings  round  the  cavities  which 
they  circumscribe.  The  circular  fibres  or  rings  are 
nearest  each  other  at  the  orifices  of  the  cavities,  and 
are  stronger  than  the  longitudinal  or  oblique  fibres. 
The  involuntary  muscles  do  not  antagonize  or  act  in 
opposition  to  each  other  ;  but  they  either  act  in  con- 
ceit, or  so  as  not  to  counteract  each  other;  as  their 
office  is  to  diminish  the  cavities  in  length  and  caliber; 
both  of  which  may  be  done  simultaneously.  Some  of 
the  muscles  or  fibres,  however,  act  alternately  or  suc- 
cessively, as  in  the  heart  and  intestines.  The  invo- 
luntary muscles  are  even  more  abundantly  supplied 
with  vessels  than  those  of  animal  life. 

200.  The  muscles  of  the  body,  like  the  cartilages, 
ligaments,  tendons,  and  other  forms  of  the  cellular 
tissue,  are  at  first  very  soft,  and  gradually  become 
more  consistent  and  powerful ;  and,  in  old  age,  they 
gradually  become  more  and  more  dry  and  rigid. 

201.  The  muscular  substance  when  once  destroyed 
is  never  reproduced ;  but  when  the  muscles  are 
wounded  with  or  without  a  loss  of  their  substance, 
the  breach  is  healed,  and  the  parts  united  hy  a  pecu- 
liar arrangement  of  cellular  tissue,  which  is  wholly 
insensible  to  the  action  of  stimulants. 


30 


GRAHAM'S  LECTURES  ON  THE 


LECTURE  V. 

The  nervous  system  the  most  important  portion  of  the  body  

The  more  immediate  organism  of  vitality — Tlirough  the  nerves 
vitality  acts  on  all  the  other  tissues  and  substances  of  the  body 
—Nervous  system  subject  of  great  interest— Difficult  to  study- 
Physiological  properties  common  to  all  living  bodies — Vege- 
tables and  animals— Different  degrees  of  consciousness  and 
voluntary  motion  in  different  orders  of  animals— Organs  of 
sensation  and  locomotion — of  internal  and  external  relation — 
their  functions — Animal  bodies  have  two  classes  of  functions — 
of  nutrition— of  voluntary  motion— How  far  are  they  dependent 
on  a  nervous  system?— Have  vegetables  nerves ?— Brain  and 
spinal  marrow,  etc.,  supposed  to  be  the  nervous  system  of  man 
— errors  of  the  opinion — Natural  law  and  order  of  development 
— Human  bodies  without  a  brain  and  spinal  marrow — Errors 
from  experiments  on  living  animals— Brain  and  spinal  marrow 
passive  in  tlie  development  of  the  body — Must  be  some  other 
system  of  nerves — Nerves  of  organic  life,  their  development, 
distributions,  arrangements,  and  functions — General  order  of 
the  development  of  the  several  parts  of  the  body — Nerves  of 
organic  life  preside  over  all  the  function  of  development,  and 
nutrition,  etc. — Composition  of  the  ganglions — Cerebro-spinal 
system — its  order  of  development — distribution — arrangement 
and  functions. 

202.  The  nervous  system  is,  in  many  respects,  the 
most  interesting  and  important  portion  of  the  human 
body.  It  is  the  more  immediate  organism  of  vitality, 
and  the  vital  operations,  and  the  intellectual  manifes- 
tations :  and  hence  it  has  been  said,  that  the  nervous 
system  constitutes  the  man  ;  and,  that  the  bones  and 
muscles,  and  the  whole  assemblage  of  internal  organs, 
with  their  various  functions,  are  only  intended  to 
sustain  and  serve  the  nervous  system. 

203.  Vitality,  however,  is  by  no  means  peculiar  to 
the  nerves ;  but,  in  various  degrees,  it  pervades  all 
the  tissues  of  the  living  body ;  and  the  blood  is  a 
living  fluid  :  and  the  chyle  also,  especially  in  its 
more  advanced  stage  of  assimilation,  possesses  a  mea- 
sure of  vitality.  Nevertheless,  the  nerves  are  more 
highly  endowed  with  vital  properties  and  powers, 
than  any  other  substance  of  the  bod)"^ :  and  they  are, 
in  the  animal  kingdom  at  least,  most  evidently  and 
immediately  the  instruments  of  vitality,  in  all  the 
operations  of  its  wonderful  economy. 

204.  By  the  vital  powers  of  the  nerves,  the  proper- 
ties of  the  other  tissues  are  called  into  exercise,  and 
the  functions  of  all  the  organs  are  performed.  The 
food  is  digested  into  chyme,  and  thence  into  chyle, 
and  thence  into  blood  ;  and  the  blood  is  transformed 
into  the  various  solids  and  fluids  of  the  system,  and 
at  the  same  time  the  temperature  of  the  body  is 
regulated  (173). 

205.  By  virtue  of  the  vital  endowments  of  the 
nerves,  we  perceive  our  internal  wants,  and  external 
condition,  and  relations  ;  and  act  upon  the  muscles, 
and  through  them  upon  the  bones,  in  our  voluntary 
motions.  And  by  virtue  of  the  peculiar  and  mysteri- 
ous  endowments  of  the  nervous  substance,  we  think, 
and  reason,  and  feel,  and  act,  as  intellectual  and  moral 
beings  (530). 

206.  It  is  not  surprising,  therefore,  that  the  ner- 
vous system  of  man  has  ever  been  the  subject  of 
peculiar  interest  to  the  anatomist  and  physiologist ; 
nor,  when  all  the  difficulties  of  the  subject  are  con- 
sidered,  is  it  wonderful  that  a  great  diversity  of  opi- 
nion and  theory  has  always  obtained  in  regard  to  it. 
Among  those  difficulties,  the  almost  impossibility  of 
carrying  our  enquiries  within  the  vital  domain,  with- 
out disturbing  the  vital  economy  to  such  an  extent 
as  to  throw  the  utmost  uncertainty  over  the  results 
of  our  investigations,  is  by  no  means  the  least.  Yet 
it  is  to  be  apprehended  that  this  difficulty  has  been 
too  much  disregarded  by  those  who  have  boldly,  and 
even  rudely,  invaded  the  precincts  of  life.  Had  those 
physiologists  who  have  experimented  so  freely  and 
extensively  on  living  animals,  always  duly  appreciated 
the  force  of  sympathies  in  those  bodies  while  under 
their  experiments,  they  would  probably  have  been 
saved  from  many  erroneous  conclusions ;  or,  at  least, 
would  have  asserted  them  with  less  confidence. 

207.  I  have  said  that  all  living  bodies  possess  those 


faculties  by  which  their  nourishment  and  growth  are 
eflFected,  their  temperature  regulated,  etc.  (137). 
The  vegetable  seed,  by  virtue  of  its  own  vitality,  ex- 
cited to  action  by  a  genial  soil  and  other  appropriate- 
circumstances,  puts  forth  its  Httle  roots  into  the  earth, 
and  absorbs  foreign  matter,  and  converts  it  into  the 
substances  and  textures  of  its  own  organism  ;  and 
thus  an  economy  is  established,  by  which  the  trunk, 
and  branches,  and  twigs,  and  leaves,  of  the  giant  oak, 
are  gradually  and  fully  developed,  and  all  the  vital 
operations  of  the  tree  maintained,  until  the  condition 
on  which  the  continuance  of  the  vital  action  depends 
is  worn  out,  or  destroyed,  and  then  death  ensues. 

208.  Drawing  its  nourishment  from  the  earth,  into 
which  its  roots  penetrate,  and  from  the  atmosphere 
which  surrounds  it,  and,  in  none  of  its  final  causes 
requiring  a  voluntary  change  of  place,  nor  the  per. 
formance  of  any  other  voluntary  function,  the  tree, 
by  nature,  is  fixed  to  the  spot  from  which  it  springs, 
unconscious  of  its  being,  and  without  any  organs  of 
external  perception  and  of  voluntary  motion.  And, 
so  far  as  those  vital  operations  are  considered  by 
which  chyme  and  chyle  and  blood  are  produced,  and 
the  blood  circulated  throughout  the  system,  and  the 
body,  in  all  its  parts  nourished,  and  growth  and  de- 
velopment efl"ected,  and  the  temperature  regulated, 
and  all  the  other  functions  of  organic  life  sustained, 
the  animal  difi^ers  but  little  from  the  vegetable :  and, 
in  health,  is  equally  destitute  of  animal  consciousness. 

209.  In  the  lowest  orders  of  animal  existence,  the 
Zoophytes  approach  so  near,  in  all  respects,  to  vege- 
tables, that  naturalists  long  doubted  whether  they 
belong  to  the  animal  or  vegetable  kingdom.  They 
are  but  dimly  conscious  of  their  being ;  and  are  nou- 
rished by  means  which  scarcely  demand  faculties 
superior  to  those  with  which  the  vegetable  is  endowed. 
But  the  higher  orders  of  animals,  being  nourished  by 
substances  whieh  are  not  only  external,  but  separated 
from  them,  require  both  a  perception  of  the  internal 
wants  of  the  system,  and  the  faculties  by  which  they 
can  perceive,  and  approach  to,  and  seize,  the  external 
substances  by  which  those  wants  are  supplied.  Hence, 
organs  of  sensation,  and  of  locomotion,  and  prehension, 
subject  to  voluntary  control,  are  necessary  as  organs 
of  external  relation  ;  the  primary  office  of  which,  is 
to  perceive  and  procure  the  materials  by  which  the 
body  is  nourished,  and  place  them  within  the  reach 
of  those  organs  of  nutrition,  by  which  the  whole  sys- 
tem is  built  up  and  sustained  in  all  its  powers  and 
operations  ;  and,  also,  to  perceive  and  avoid,  or  with- 
draw from  those  causes  or  means,  by  whieh  the  vital 
interests  and  the  comfort  of  the  body  may  be  dis- 
turbed and  destroyed :  and,  having  fulfilled  these 
duties,  the  organs  of  external  relation  have  no  other 
immediate  concern  with  the  internal  organic  functions, 
except  so  far  as  their  own  welfare  and  integrity  de- 
pend on  the  general  welfare  and  integrity  of  the 
whole  system.  And  this  is  true  of  all  the  higher,  as 
well  as  of  the  lower  classes  of  animals. 

210.  There  are,  therefore,  in  organized  bodies,  two 
general  classes  of  functions,  and  a  corresponding  orga- 
nization. The  primary  class,  consists  of  all  those 
functions  which  are  concerned  in  the  nourishment, 
growth,  temperature,  and  general  sustenance  of  the 
body,  as  an  organized  being.  The  secondary  class, 
consists  of  those  functions  which  minister  to  the  wants 
of  the  primary  class,  and  are  established  with  refer, 
ence  to  the  relations  between  those  internal  wants 
and  the  external  supplies,  and  to  the  general  external 
relations  of  the  body.  The  functions  of  the  primary 
class,  I  have  said,  are  common  to  all  organized  bodies, 
both  animal  and  vegetable ;  but  those  of  the  secon- 
dary class  are  peculiar  to  animals. 

211.  The  important  question  then  is  :  do  the  func- 
tions which  are  common  to  all  organized  bodies  de- 
pend on  a  system  of  nerves,  or  are  they  performed 
independently  of  any  nervous  system  ? 
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212.  It  is  a  disputed  point  among  physiologists, 
whether  there  is  a  system  of  nerves  in  vegetables  or 
not.  Some  have  asserted  that  they  have  been  able 
-clearly  to  discover  a  simple  system  of  nerves  in  vege- 
table bodies;  while  others  declare  that  there  is  no- 
thing in  vegetables  which  approaches  to  the  nature 
and  character  of  a  nerve.  That  there  is  nothing  in 
■vegetable  bodies  which  approaches  to  the  nature  and 
character  of  an  animal  nerve,  cannot  be  doubted  :  for 
the  whole  molecular  arrangement  of  organization, 
and  all  the  vital  operations  and  results  of  the  vege- 
table, differ  essentially  from  those  of  the  animal ; 
and  therefore  it  is  impossible  that  the  organic  struc- 
ture and  properties  of  any  of  the  vegetable  tissues 
should  be  the  same  as  those  of  the  animal.  Never- 
theless, it  may  be,  and  probably  is  true,  that  there  is 
a  tissue  in  vegetable  bodies  which  in  functional  cha- 
racter corresponds  with  the  nervous  tissue  of  animals, 
as  nearly  as.  the  functions  of  vegetables  and  animals 
iCorrespond  in  their  processes  and  results.  Be  this  as 
it  may,  however,  it  is  entirely  certain,  that  as  the 
vegetable  derives  its  nourishment  from  the  earth, 
into  which  its  roots  penetrate,  and  has  none  of  those 
•external  relations  which  require  voluntary  motion  ; 
80  it  has  none  of  those  organs  of  external  relation, 
which  are  concerned  in  perception,  locomotion,  and 
prehension  ;  and  has  nothing  which,  in  structure,  or 
properties,  or  functional  character,  corresponds  with 
the  cerebro-spinal  system  of  nerves  in  animals. 

213.  The  nervous  system  of  the  human  body  has 
:generally  been  considered  as  consisting  of  the  brain 
and  spinal  marrow,  with  their  numerous  cords, 
branches,  and  twigs,  dispersed  over  the  whole  orga- 
nized system:  and  these  have  been  supposed  to 
preside  over  all  the  varied  operations  and  manifes- 
tations of  life. 

214.  Some  anatomists  and  physiologists  have  con- 
tended that  the  brain  is  the  original  point  of  nervous 
development,  from  which  spring,  as  from  a  grand 
root,  the  spinal  trunk  and  all  the  branches  and  twigs 
•of  the  nervous  system  :  and  these  have  considered  the 
brain  as  the  great  centre  of  nervous,  as  well  as  sen- 
■sorial  power;  or  as  a  kind  of  vital  galvanic  battery, 
which  continually  generates  nervous  energy,  and  dis- 
tributes it  through  nervous  conductors  to  the  several 
organs  of  the  body,  according  to  their  functional 
necessities ;  presiding  in  this  manner,  alike,  over  all 
the  vital  functions  of  the  system.  The  opinion  which 
has  been  more  generally  entertained,  however,  is, 
that  the  spinal  marrow  is  the  grand  original  centre  or 
axis  of  the  nervous  system,  and  that  the  brain  and 
all  the  nervous  cords,  branches,  and  twigs  of  the 
body,  spring  from,  and  in  a  measure  depend  upon  it. 
But  if  either  of  these  opinions  were  correct,  then  it 
would  necessarily  be  true,  that  in  the  original  develop- 
ment of  the  body,  the  brain  or  spinal  marrow  would 
•be  the  first-formeid  portion  of  the  system,  and  come 
earliest  to  maturity  of  form,  size,  and  consistency, 
and  of  functional  character  and  power.  For  it  is  a 
law  of  nature,  in  the  development  of  organized  bodies, 
that  those  parts  are  first  produced  and  brought  for- 
ward to  a  functional  capacity,  which  are  most  essential 
to  the  earliest  operations  of  the  vital  economy.  But  we 
know  that,  in  the  establishment  of  an  economy,  by 
which  an  animal  body  is  to  be  developed,  the  first 
thing  necessary  is  a  presiding  centre  :  the  next  thing 
is  the  blood-vessels,  over  the  functions  of  which  that 
centre  presides,  and  by  which  the  development  of  all 
the  other  parts  of  the  system  is  effected.  If,  there- 
fore, the  brain  or  spinal  marrow  were  the  presiding 
centre  of  vital  operations,  in  the  formative  pro- 
cesses of  the  body,  then  it  would  necessarily 
follow,  that  all  the  branches  belonging  to  this 
centre  would  issue  from  it,  and  go  out  with  the 
blood-vessels,  to  preside  over  their  functions,  in  the 
formation  of  other  parts,  and  to  enter  into  the  texture 
of  parts  thus  constructed.    But  this  is  not  true.  So 
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far  is  the  brain  or  spinal  marrow  from  being  the  first- 
formed  portion  of  the  system,  that  all  the  other  parts 
of  the  body  are  formed,  and  considerably  developed, 
while  the  brain  and  spinal  marrow  are  yet  in  a  fluid 
state,  not  more  coiisistent  than  the  white  of  an  egg, 
and  utterly  incapable  of  exercising  any  functional 
power;  and  sj  far  are  the  nervous  branches,  which 
have  been  supposed  to  issue  from  the  spinal  marrow, 
from  investing  the  blood-vessels  and  presiding  over 
their  functions,  that  they  are  almost  totally  distributed 
to  the  voluntary  muscles  and  to  the  outer  surface  of 
the  body. 

215.  But  nature  has  not  left  us  in  the  dark  on  any 
of  these  points.  Where  her  normal  operations  have 
failed  to  instruct  us,  her  abnormal  exploits  have 
afforded  complete  demonstration.  Children  have  been 
born  without  a  vestige  of  a  brain  or  spinal  marrow ; 
and  I  have  known  one  instance,  in  which  all  the 
parts  of  the  body  were  regularly  and  healthfully 
developed,  except  that  there  was  no  brain,  nor  spinal 
marrow,  nor  even  a  trace  of  a  spinal  canal ;  the  ver- 
tebrae being  entirely  solid.  Such  children,  of  course, 
cannot  live  after  respiration  becomes  necessary ;  be- 
cause respiration,  though  strictly  speaking,  an  invo- 
luntary function,  is  yet,  for  important  reasons  which 
will  be  hereafter  stated,  immediately  connected  with 
the  nerves  and  muscles  of  animal  life  ;  or  of  voluntary 
motion. 

216.  Some  distinguished  physiologists,  because  they 
could  not  tear  the  brain  and  spinal  marrow  from  the 
living  animal,  without  arresting  the  functions  of 
organic  life,  have  insisted  that  those  organs  preside 
over  these  functions.  But  such  physiologists  might 
have  been  saved  from  their  error,  had  they  con- 
sidered that  the  assemblage  of  organs  constituting 
the  animal  sytem,  is  more  of  a  republic,  or  a  confede- 
ration, than  an  absolute  monarchy ;  and  that  the 
powers  of  that  system  are  so  delicately  adjusted  and 
so  nicely  balanced,  that  any  considerable  violence 
done  to  a  particular  part — and  especially  an  important 
part — is  necessarily  felt  as  a  disturbing  cause,  over 
the  whole  system ;  and  often  to  such  a  degree  as  to 
destroy  the  balance  of  power,  and  arrest  all  the 
functions  of  life,  without  by  any  means  proving  that 
the  injured  part  is  the  centre  of  life,  or  that  it  is  the 
organ  which  presides  over  the  vital  functions  of  the 
system.  Ten  thousand  such  experiments,  therefore, 
are  of  no  weight  against  the  single  fact  that  nature 
has  produced  a  body  in  all  other  respects  perfect,  but 
destitute  of  a  brain  and  spinal  marrow ;  and  yet 
evincing,  by  every  appearance,  that  its  organic  life 
had  continued  till  respiration  became  necessary. 

217-  It  follows  of  necessity,  then,  that  the  brain 
and  spinal  marrow,  with  their  nervous  appendages, 
stand  rather  in  the  relation  of  an  effect  than  of  a 
cause,  to  the  formative  and  conservative  operations 
and  economy  of  the  animal  system  :  and  we  must 
therefore  conclude,  either  that  this  economy  in 
animals,  as  in  vegetables,  has  no  apparent  nervous 
system  which  presides  over  its  functions  ;  or  that,  in 
animals  there  is  an  apparatus,  or  system  of  nerves, 
which,  so  far  as  the  internal  interests  of  the  economy 
are  concerned,  is  independent  of,  and  in  the  order  of 
nature  prior  to,  the  brain  and  spinal  marrow. 

NERVES  OP  ORGANIC  LIFE. 
218.  In  the  human  body,  such  a  system  is  readily 
found.  In  the  very  midst  of  those  parts  which  are 
known  to  be  the  first  produced  in  the  natural  order 
of  development  (174),  is  a  mass  of  nervous  matter, 
which,  in  composition,  very  nearly  resembles  the 
brain.  This  mass,  which  may  with  propriety  be 
considered  as  a  species  of  brain,  is  undoubtedly  the 
very  first-formed  portion  of  the  human  body,  and  is 
the  grand  centre  which  presides  over  all  the  functions 
concerned  in  the  development  and  growth  of  the  body, 
and  the  general  function  of  nutrition,  during  life. 
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219.  In  close  connexion  with  this  central  mass, 
and  scarcely  second  to  it  in  order  of  time,  is  produced 
the  rudiment  of  a  heart,  with  a  few  of  its  principal 
blood-vessels,  which  gradually  extend  and  enlarge 
and  become  more  complex,  'into  all  of  these,  as  a 
part  of  their  texture,  enter  branches  from  the  central 
mass,  which  thenceforward  through  life,  presides  in  a 
general  manner  over  all  the  functions  of  the  sangui- 
ferous system.  Accompanying  the  blood-vessels, 
numerous  other  branches  of 'nerves  go  out  from  the 
central  brain,  in  diflFerent  directions,  and  form  other, 
smaller,  and  subordinate  brains,  which  become 
the  more  special  centres  of  development,  and 
of  perception  and  action,  to  individual  organs,  or  par- 
ticular apparatuses  of  organs.  These  subordinate 
brains  or  special  centres,  in  their  turn,  give  off  num- 
erous branches,  some  of  which  enter  into  the  texture 
of  the  blood-vessels  formed  for,  and  appropriated  to 
their  service  in  the  construction  of  their  particular 
organs  ;  others  are  distributed  to  the  contractile  tis- 
sue or  muscles  of  those  organs,  as  the  conductors  of 
the  stimulus  of  involuntary  motion  ;  others  also  are 
distributed  to  the  organs  as  the  nerves  of  organic  sen- 
sibility, or  the  conductors  of  impressions  made  upon 
the  organs,  to  their  special  centres ;  and  finally,  in 
order  to  establish  a  more  intimate  connexion  between 
the  different  special  centres,  and  bring  them  all  into 
a  more  direct  relation  to  each  other,  and  to  the  com- 
mon centre,  large  cords  run  directly  from  one  centre 
to  another;  and  numerous  branches  go  from  each 
centre,  to  interlace  and  unite  and  form  plexuses  with 
branches  coming  from  several  other  special  centres, 
and  from  the  great  common  centre. 

220.  The  alimentary  canal  and  the  other  organs 
associated  with  it  in  the  general  function  of  nutrition, 
being  earlier  in  the  order  of  development  than  the 
other  parts  of  the  body  (174),  the  special  centres 
concerned  in  their  development,  and  which  are  the 
more  special  centres  of  perception  and  action  to  them 
during  life,  are  the  first  of  the  subordinate  brains 
which  the  formative  economy  produces.  At  an  early 
stage  of  the  general  development,  however,  numer- 
ous fibres  rise  on  each  side  of  the  central  mass,  which 
form  a  pair  of  large  cords,  called  the  trisplanchnic 
nerves,  that  pass  upwards,  the  one  on  the  right  and 
the  other  on  the  left  side  of  the  middle  line,  and  give 
rise  to  an  elongated  mass  or  an  uninterrupted  series  of 
small  brains,  which  gradually  separate  in  a  longitudi- 
nal direction,  and  draw  farther  and  farther  apart, 
keeping  up  their  connexion  with  each  other  by  inter- 
mediate branches,  till  they  form  a  connected  range 
of  about  fifteen  little  brains,  on  each  side,  extending, 
in  a  fully  developed  body,  along  the  spinal  column 
from  the  bottom  of  the  thoracic  cavity  to  the  top  of 
the  neck.  In  the  progress  of  these  developments,  the 
trisplanchnic  nerves  become  divided  in  their  upper 
portions  into  from  three  to  seven  or  more  branches, 
which  terminate  in  as  many  of  the  little  brains  in 
the  two  ranges.  Eight  or  nine  more  of  these  little 
brains  are  arranged  in  a  similar  manner,  on  each  side 
in  the  abdominal  cavity,  so  as  to  form,  in  the  com- 
pletely developed  body,  a  continued  series,  on  each 
side  of  the  back  bone,  from  the  base  of  the  cranium 
to  the  inferior  extremity  of  the  spinal  column.  Each 
of  these  little  brains  in  the  two  ranges,  sends  out  nu- 
merous branches,  some  of  which  serve,  as  I  have  said, 
to  unite  the  several  little  centres  successively  to  each 
other :  others  plunge  into  the  muscles :  and  others 
form  connexions  with  the  nerves  and  muscles  of 
animal  life,  of  which  I  shall  speak  hereafter.  But 
the  largest  number  of  branches,  from  each  of  these 
little  brains  in  the  two  ranges,  go  to  interlace  and  form 
numerous  plexuses  with  branches  from  others  of 
the  same,  and  of  the  opposite  side,  and  from  those 
more  deeply  seated  among  the  viscera,  and  from 
the  great  central  mass  itself.  From  these  plexuses, 
again,  numerous  branches  are  given  off  to  the  dif- 


ferent organs,  entering  intimately  into  their  texture. 
And  all  the  branches  and  twigs  of  this  system  of  nerves 
as  they  proceed  along  their  course  to  their  destination, 
cross  and  unite  and  divide  and  interlace,  so  as  to  form 
of  the  whole  system,  one  extended  net,  the  meshes  of 
which  become  smaller  and  smaller,  as  the  nerves  be- 
come more  and  more  attenuated  and  approach  to  their 
inconceivably  minute  termination  in  the  organs. 

221.  The  two  ranges  of  little  brains,  with  their 
connecting  cords  and  other  branches  which  I  have 
just  described,  are  generally  supposed  by  physiologists 
to  be  designed  to  bring  all  the  parts  associated  in  the 
functions  of  organic  life,  into  a  closer  union,  and  to 
establish  between  them  the  most  intimate  and  power- 
ful sympathy:  and,  therefore,  they  are  commonly 
called  the  great  sympathetic  nerves.  Some  writers, 
however,  include  under  this  denomination,  all  the 
nerves  of  organic  life.  But  I  apprehend  there  has 
been  much  error  of  opinion  on  this  point.  What- 
ever may  be  the  anatomical  knowledge  concerning 
these  nerves,  which  they  have  derived  from  written 
descriptions,  or  from  dissections,  most  writers  on  an- 
atomy and  physiology  still  speak  of  the  brain  or  spi- 
nal marrow  as  the  grand  centre  of  nervous  power, 
which  presides,  in  a  general  manner,  over  all,the  func- 
tions of  organic  life,  as  well  as  those  of  animal  or 
phrenic  life  ;  and,  therefore,  they  do  not  seem  to  per- 
ceive any  other  use  for  the  nerves  of  organic  life,  than 
merely  to  serve  the  purposes  of  sympathetic  associ- 
ation. 

222.  That  the  two  series  of  little  brains,  with  their 
connecting  cords,  etc.,  do  serve  to  bring  all  the  organs 
with  which  they  are  connected  into  a  closer  union 
as  a  single  system,  and  to  establish  between  them  a 
more  powerful  bond  of  sympathy,  is,  I  think,  un- 
doubtedly true,  and  I  consider  it  equally  certain  that 
they  perform  other  and  very  important  offices. 

223.  Considering  this  whole  system  of  nerves  as 
that  which  presides  over  all  the  vital  functions  in  the 
development  and  sustenance  of  the  body,  and  the  other 
special  centres  already  described,  as  being  more 
immediately  concerned  in  the  development  of  the 
organs  employed  in  the  general  function  of  nutrition, 
does  it  not  legitimately  follow  from  physiological  an- 
alogy, as  well  as  from  anatomical  arrangement,  that 
the  two  series  which  extend  the  whole  length  of  the 
spinal  column,  are  more  immediately  concerned  in  the 
development  of  the  spinal  nerves,  and  of  the  cerebro- 
spinal system  generally,  and  perhaps  also  of  all  the 
other  parts  pertaining  to  the  trunk  and  extremities  ? 

224.  It  seems  to  be  a  general  law  of  the  vital  econ- 
omy, in  the  development  of  organized  bodies,  that, 
where  any  new  subordinate  centre  of  action  is  estab- 
lished for  the  construction  of  any  particular  organ 
or  apparatus,  a  subordinate  brain  or  nervous  ganglion 
is  produced.  Every  anatomist  knows  that  one  of 
these  ganglions  is  found  on  each  spinal  nerve,  near 
its  connexion  with  the  spinal  marrow,  and  several 
of  them  are  found  in  the  brain ;  and,  accord- 
ing to  some,  the  spinal  marrow  itself  is  but  a  con- 
tinued series  of  them.  Now  then,  if  the  spinal  nerves 
are  not  developed  from  and  by  the  spinal  marrow, 
as  the  original  centre  of  action  in  the  formative  pro- 
cess of  the  vital  economy,  but  are  developed  indepen- 
dently of  it,  by  functions  over  which  the  nerves  of  or- 
ganic life  preside  (223),  where  does  the  development 
of  these  nerves  commence,  if  not  at  the  ganglions  near 
the  spinal  marrow? — and  is  this  not  rendered  still 
more  probable  by  the  fact,  that  each  of  these  gan- 
glions  is  directly  connected  by  large  cords,  with 
one  of  the  little  brains  of  organic  life,  which  from 
the  extended  series  along  the  two  anterior  sides  of  the 
spine,  and  one  of  which  lies  very  near  to  each  of 
the  ganglions  of  the  spinal  nerves,  with  which  it  is 
connected  ?  There  may  be  insuperable  objections  to 
this  view  of  the  subject,  but  if  there  are,  I  confess  I 
have  not  yet  been  able  to  discern  them. 
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225  In  brief  review  of  this  whole  system  of  nerves, 
we  perceive  then,  that,  by  means  of  cords  which 
unite  the  several  little  brains  to  the  great 
tral  mass,  and  those  which  unite  the  httle 
to  each  other,  and  the  numerous  branches  from 
different  centres,  which  interweave  and  form  plexuses 
in  every  part  of  the  two  great  cavities  of  the  body, 
all  of  these  centres  are  brought  into  the  most  intimate 
and  powerful  union,  as  a  single  nervous  system  ;  and 
then,  bv  means  of  the  numerous  branches  distributed 
from  each  of  these  centres  to  its  particular  organ  or 
organs,  and  the  numerous  branches  which  pass  from 
the  several  plexuses  to  different  organs,  the  whole 
assemblage  of  organs  concerned  in  the  functions  of 
organic  life,  is,  as  it  were,  woven  into  one  grand  web 
of  nervous  tissue,  and  brought  into  a  general  and 
powerful  communion  of  sympathy. 

226.  I  have  said  (218)  that  in  composition  the  cen- 
tral mass  nearly  resembles  the  proper  animal  brain. 
This  is  also  true  of  all  the  special  centres  or  subordi- 
nate brains.    Like  the  proper  animal  brain,  they  are 
all  composed  of  the  white  and  the  gray  nervous  sub- 
stance, surrounded  by  avascular  membrane,  analogous 
to  the  piamater  of  that  organ  (272),  and  an  external 
envelope  of  dense  cellular  tissue.    They  have  the  clo.s- 
est  resemblance  to,  and  indeed  seem  to  be  but  repeti- 
tions of,  the  brain  of  some  of  the  lower  animals  ;  and 
they  undoubtedly  perform  many  of  the  functions  of  a 
brain,  acting  as  centres  to  all  necessary  extent  in  their 
appropriate  spheres,  both  in  receiving  impressions 
from,  and  in  dispensing  nervous  powers  to,  their  special 
domains.    In  the  nomenclature  of  anatomy,  however, 
these  bodies  are  termed  ganglions  or  knots.  The 
great  central  mass  which  is  situated  at  the  roots  of 
the  diaphragm,  in  the  upper  and  back  part  of  the  ab- 
dominal cavity,  or  nearly  back  of  the  pit  of  the  stomach, 
consists  of  several  parts.    1.  Two  semicircular  bodies 
about  an  inch  long  and  half  an  inch  broad,  lying  one 
on  the  right,  and  the  other  on  the  left  side  of  the 
backbone.     These  are  called  the  semilunar 
GANGLIONS.      They    are,   probably,    at  first, 
united  in  a  single  mass,  and  afterwards  partially 
separated  to  accommodate  themselves  to  the  dupli- 
cate arrangement  of  the  human  body  (281).  They 
however  remain  closely  connected  by  many  large 
branches,  which  pass  from  one  to  the  other,  and  form 
what  is  called  the  solar  plexds.    These  two  semi- 
lunar ganglions,  united  by  the  solar  plexus,  constitute 
the  grand  centre  of  all  the  ganglions  and  plexuses  of 
organic  life.   Surrounding  this  great  centre,  as  I  have 
said  (219),  and  united  to  it  by  cords  and  plexuses,  are 
the  numerous  special  centres  which  subordlnately  pre- 
side over  particular  functions.    These,  and  the  gang- 
lions that  range  along  the  two  sides  of  the  back  bone, 
are  much  smaller  than  the  semilunar  ganglions,  and 
are  of  an  irregular  ovate  form. 

227.  The  ganglions  of  organic  life  are,  in  the  de- 
scriptions of  anatomy,  divided  into  two  orders,  called 
the  central  and  the  peripheral  or  limiting  ganglions. 
The  central  are  those  which  are  more  deeply 
seated  among  the  viscera,  and  which  are  supposed  to 
preside  generally,  and  specially,  over  the  functions 
concerned  in  nourishing  and  sustaining  the  body : 
the  peripheral  or  limiting  are  those  which  form 
the  two  ranges  on  the  sides  of  the  spinal  column, 
and  have  been  supposed  to  be  more  particularly  ap- 
propriated to  the  general  sympathies  of  the  internal 
system,  and  are  accordingly  called  the  sympathetic 
nerves  (221). 

228.  This  general  system  of  nerves,  consisting  of  a 
common  centre,  and  many  special  and  subordinate 
centres,  with  their  numerous  cords,  branches,  plexu- 
ses, etc.  (225),  is  sometimes  called  the  ganglionic  sys- 
tem. And,  because  these  nerves  preside  over  all  the 
functions  common  to  animals  and  vegetables  (208), 
and,  in  health,  without  the  consciousness  of  the  ani- 
mal, they  are  also  called  the  nerves  of  vegetative  life; 


but  they  are  most  commonly  denominated^  the 
NERVES  OF  ORGANIC  LIFE,  in  cou tra-distinction  to 
the  brain  and  spinal  marrow  with  their  branches, 
etc.,  which  are  called  the  nerves  of  animal  life. 

229.  There  seems,  however,  to  be  little  propriety  in 
calling  these  latter  the  nerves  of  animal  life,  for  they 
have  no  independent  life  peculiar  to  themselves,  nor 
are  they  directly  and  immediately  concerned  in  main- 
taining the  common  life  of  the  body.  Their  functions 
may  be  entirely  suspended  for  a  considerable  time, 
and  still  the  common  vitality  of  the  body  be  preserved. 
Andrew  Wallace,  a  surviving  revolutionary  veteran, 
now  over  a  hundred  years  old,*  and  remarkably  vig- 
orous and  active,  was  struck  down  by  lightning 
while  tending  a  cannon  on  the  fourth  of  July,  soon 
after  the  close  of  the  American  Kevnlution,  and  lay 
seventeen  days  in  a  state  of  suspended  consciousness 
or  animation  :  and  a  youth  now  living  in  Philadelphia 
once  lay  twenty-eight  days  in  this  condition.  But  a 
single  moment's  entire  suspension  of  the  functions  of 
the  nerves  of  organic  life,  would  be  a  death  fr(hn 
which  there  can  be  no  recuscitation.  The  brain 
and  spinal  marrow  with  their  nervous  appendages  are 
also  sometimes  called  the  phrentic  nerves,  as  being  the 
more  immediate  and  exclusive  organs  and  instruments 
of  the  mind  ;  but  they  are  perhaps  most  commonly 
and  most  properly  called  the  cekebro-spinal  sys- 
tem OF  NERVES. 

230.  Of  the  nerves  of  organic  life,  there  are  three 
orders  (219).  First,  according  to  nature,  those  that 
enter  into  the  texture  of  the  blood-vessels,  and  other 
portions  of  the  vascular  system,  and  go  with  thetn  in 
all  their  ramifications,  to  "their  most  minute  termina- 
tions in  the  different  tissues,  and  preside  over  all  their 
functionsofabsorption,  circulation,  secretion,  structure, 
etc. ;  second,  those  that  go  to  the  contractile  tissue,  or 
muscles  of  involuntary  motion  in  the  texture  of  the 
organs,  and  convey  to  them  the  stimulus  of  motion  ; 
third,  those  that  are  distributed  to  the  organs,  as  the 
nerves  of  organic  sensation,  and  which  convey  to  the 
special  centres,  and,  if  necessary,  to  the  common  cen- 
tre (226),  the  impressions  made  upon  the  organs. 
The  cords  which  serve  to  connect  the  special  centres 
to  the  common  centre,  and  to  each  other,  are  proba- 
bly composed  of  filaments  of  all  these  three  orders. 

231.  In  this  distribution  of  the  nerves  of  organic 
life,  each  organ  is  supplied  according  to  the  nature  of 
its  function,  and  its  relative  importance  in  the  system. 
The  heart,  which  in  its  rudimental  state,  lies  near 
the  great  ganglionic  centre  (219),  and  which,  with  its 
vessels,  is  first  employed  in  constructing  the  alimen- 
tary canal  and  the  organs  associated  with  it  in  the 
general  function  of  nutrition  (220),  is  gradually  re- 
moved farther  and  farther  from  the  centre,  as  the 
several  parts  of  the  system  become  developed  and  en- 
larged.    Composed  of  tissues  peculiarly  susceptible 
to  the  action  of  their  appropriate  stimuli,  and  simply 
employed  under  vital  control,  as  a  mechanical  power, 
to  circulate  the  blood,  without  effecting  any  changes 
in  it,  the  heart  seems  to  require  and  to  possess  but 
few  nerves.    All  this  is  likewise  true  of  the  large 
blood-vessels.    But  in  the  capillary  system,  or  minute 
extremities  of  the  vessels,  where  all  the  important 
changes  take  place,  the  nerves  much  more  largely 
abound.    But  as  I  shall  have  occasion  to  speak  of  the 
tissues  of  the  several  organs,  when  I  come  to  treat  of 
their  functions,  it  is  not  necessary  to  enter  into  parti- 
cular details  here.    I  will,  therefore,  at  present,  only 
observe  that,  of  all  the  organs  of  the  body,  the  sto- 
mach is  the  most  remarkable  for  its  nervous  endow- 
ments, and  for  its  functional  and  sympathetic  rela- 
tions.     Lying  near  the  great  ganglionic  centre,  it 
receives  a  large  supply  of  nerves  directly  from  that 
source,  and  is  thereby  brought  into  the  closest  sympa- 
thetic union  with  the  common  centre  of  organic  life, 
and  through  it  with  all  the  organs  and  parts  in  its 

»  Wallace  has  since  died,  at  tlic  age  of  105  years. 
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domain.    By  the  arrangement  and  distributions  of 
plexuses  al.o  the  stomacli  is  brought  into  very  direc 
organs!"  "  'h^e  oE 

THE  CEREBao-SPIVAL  NERVES. 

a  nr^^-.M-^*''''  '^'■•^''''^  "^^^^'^  (214)  that  it  has  been 
SDin.Tn.        "^"'T  physiologists,  that  the 

PPnfi  f  I"  '^''S':'*"'!  "ervous  axis  of  original 

centre,  from  which  spring  all  the  other  parts  of  the 

and  that' 'ir^n  "J"''""  '^'^  ^^^'^^  body! 

f^H  r      '      ^^^^e"-'']  manner,  presides  over  all  the 
format, ve  processes  in  the  organic  development,  and 
all  tlie  functions  of  the  vital  economy,  during  life 
h^  tZt  (-215)  that  these  opinions  c^anno 

a  njng  the  last-formed  portions  of  the  body,  and  everv 

riirf  I  °A  '^"J  '^ty  ^"-i  '^""'^Ily  lias  been, 
completely  developed  without  them. 

233.  The  cerebro-spinal  nerves,  therefore,  together 
with  the  muscles  of  voluntary  motion,  and  the  bones 
Of  the  head,  and  upper  and  lower  extremities,  are 
purely  and  exclusively  organs  of  external  relation 
and  are,  to  no  extent,  directly  and  effectively  concer- 
ned  in  the  original  formation  and  development  of  the 
Dody,  nor  in  its  permanent  economy  of  nutrition  and 
general  sustenance ;  nor  are  they  in  any  manner  or 
degree  essential  to  the  life  of  the  body,  until  respi- 
ration and  deglutition  become  necessary.  The  intro- 
duction  of  proper  external  substances  into  the  lungs 
and  stomach,  and  the  voluntary  evacuations  of  excre- 
mentitious  matter,  are  the  only  immediate  duties 
which  they  have  to  perform,  and  the  only  direct  agen- 
cy  which  tliey  have  to  exercise,  in  all  the  complicated 
^OQ^'^^f  °^       general  function  of  nutrition. 

^M.  The  nerves  of  organic  life  then,  presiding  wholly 
and  exclusively  over  all  the  formative  processes  of 
organic  development,  and  the  cerebro-spinal  system 
being  as  purely  and  entirely  passive  in  those  processes 
as  the  cartilages  and  ligaments,  it  necessarily  follows 
that  the  organic  system  is  not  developed  either  from 
the  brain  or  spinal  marroiv,  as  the  original  centre  of 
development  and  point  of  unity  to  the  formative  ecouo- 
my,  but  the  several  parts  may  be,  and  in  fact  are, 
originally  formed  in  a  measure  independently  of 
each  other,  having  at  first  no  other  connexion  than 
^OQ^N  ^  formed  by  the  nerves  of  organic  life 

(-230),  and  by  the  common  system  of  blood-vessels  by 
which  they  are  all  constructed.  As  the  development 
of  the  separate  parts  progresses,  they  become  more  and 
more  nearly  associated,  and  finally  become  closely 
and  permanently  connected,  forming  of  the  whole  as- 
semblage a  single  system  of  organs,  and  establishing 
by  their  combined  functions,  a  single  vital  economy, 
by  which  the  individual  is  sustained  and  the  species 
perpetuated. 

235.  The  cerebro-spinal  nerves,  therefore,  instead 
of  springing  from  the  brain,  or  spinal  marrow,  or  any 
other  common  centre,  originate  with  the  parts  to  which 
they  belong,  and  in  the  progress  of  the  general  devel- 
opment, become  permanently  connected  with  the  spi- 
nal and  cerebral  centres.  Some  modern  physiologists 
indeed,  contend  that  the  nerves  of  organic  life,  as  well 
as  those  of  the  cerebro-spinal  system,  originate  in  the 
extremities  of  the  parts  of  which  they  belong,  and  ter- 
minate in  the  centre,  and  that  the  formative  pro- 
cess by  which  organic  bodies  are  developed,  are,  both 
in  vegetables  and  animals,  effected  by  a  species  of  vi- 
tal force,  which  does  not  depend  on  any  nervous  sys- 
tem ;  and  consequently  that  the  several  parts  of  the 
body  with  all  their  tissues  may  be,  and  probably  are, 
originally  formed  without  any  connexion  with  each 
other,  as  so  many  distinct  individual  beings  ;  and,  in 
the  progress  of  development,  become  united  in  a  sin- 
gle system.  But  this  is  both  contrary  to  fact  and  to 
every  sound  physiological  principle  and  analogy. 
Whether  vegetables  have  nerves  or  not,  we  know 


that  the  economy  by  which  they  are  developed  has  a 
puna  urn  ^ahens,  a  single 'startiiig  point  ;  a^nd  ^hat! 
m  all  US  processes,  this  is  the  grand  point  of  unity 
the  genera  centre  of  action  :  and  we  know  with  eaual 

ofanWl^H-''"      ''■'^r"'^'       'l^e  developm'en 
of  animal  bodies.    A  grand  centre  of  unity  and  of 

action  IS  first  established,  and  this  is  maintained  with 
stuctest  integrity  throughout  the  whole  piwress  of 
development.  This  centre,  I  have  said  (226)  h  the 
central  brain  of  the  nerves  of  organic  life,  consisting 
in  the  fully  developed  body,  of  the%emilunLrgangl  ons 
and  solar  plexus;  and  from  this  common  centre  all 
the  subordinate  centres  with  their  connecting  cords 
branches,  etc.,  are  developed,  by  the  blood-vessels  ove^ 
which  these  nerves  preside  (219),  and  which  in  all 
stages  of  the  general  development,  have  also  a  com- 
mon  centre  or  heart,  from  which  they  all  receive 
their  blood.  There  must,  of  necessity,  therefore,  be 
an  entire  unity  in  the  formative  economy  by  which 
animal  bodies  are  developed,  so  far  as  the  nerves  of 
organic  life  and  the  blood-vessels  are  considered.  But 
dilterent  portions  of  these,  acting  by  special  centres, 
Join^  """'^  manner,  as  I  have  already  described 
K^yj),  may,  and  in  fact  do,  commence  at  different 
points,  the  structure  of  different  parts,  in  a  measure 
independent  ofeach  other  (174),  just  as  ossification 
comnaences  simultaneously  at  many  different  points, 
which  have  no  immediate  connexion  with,  nor  depen- 
dence upon,  each  other,  while  at  the  same  time  they 
all  depend  upon  a  single  economy,  acting  from  a  com- 
mon centre.  In  this  manner,  the  cerebro-spinal 
nerves,  instead  of  being  developed  in  unity  from  a  com. 
mon  centre,  originate  in  several  parts,  and  by  sulree- 
quent  connexion,  constitute  a  single  system.  Hence 
as  we  have  seen  (215),  the  spinal  nerves  may  be  de- 
veloped without  a  spinal  marrow,  and,  as  is  frequently 
the  case,  the  spinal  nerves  and  marrow  may  be  devel- 
oped without  a  brain;  and  we  are  told  that  there 
have  been  instances  in  which  the  brain  has  been  devel- 
oped without  a  spinal  marrow, 

236.  The  natural  order  of  development  in  the  cere- 
bro-spinal system  of  nerves,  in  the  human  body,  is 
probably  as  follows  :  1.  The  spinal  nerves,  or  those 
which  are  commonly  described  as  arising  from  the 
spinal  marrow.  The  development  of  these,  as  Ihavesaid 
(224),  probably  commences  at  the  ganglions  near  the 
spine  (Fig.  14,  d).  2.  The  spinal  marrow  itself.  3. 
Those  ganglions  of  the  brain,  which  are  common  to 
the  lower  oi-ders  of  the  vertebrated  animals,  and 
which  are  essential  to  the  functions  of  taste,  smell, 
hearing,  and  sight,  together  with  the  special  nerves  by 
which  these  functions  are  performed. "  4.  The  gang- 
lions which  more  particularly  belong  to  those  portions 
of  the  brain  which  constitute  the  more  immediate  and 
special  organism  of  the  mental  and  moral  faculties ;  and 
5.  The  cerebral  hemispheres  themselves.  I  do  not  mean 
to  be  understood,  however,  that  each  preceding  part 
is  fully  developed  before  the  succeeding  one  is  com- 
menced;  but  that  the  natural  order  in  which  the  de- 
velopment of  these  several  parts  commences,  is  such  as 
I  have  described. 

237.  Having  thus  pointed  out  the  natural  order  of 
development,  I  shall  now  proceed  to  a  more  particu- 
lar description  of  the  several  parts  of  the  cerebro- 
spinal system  of  nerves  ;  not  in  the  order  in  which 
they  are  developed,  but  as  they  present  themselves  to 
the  eye  of  the  anatomist  in  the  dissection  of  the  dead 
body;  because  this  is  the  usual  manner  of  describing 
them,  and  therefore  will  probably  be  more  readily  un- 
derstood. 

238.  The  spinal  marrow  is  that  soft  substance  which 
lies  in  the  hollow  of  the  back  bone  (180,  182).  To  a 
careless  observer,  it  appears  to  be  a  common  mass  of 
marrow;  but  when  carefully  and  properly  examined, 
it  is  found  to  be  composed  of  the  white  and  the  gray 
nervous  substances  (161);  the  gray  being  situated  in- 
ternally,  somewhat  like  a  series  of  ganglions,  and  sur- 
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rounded  by  the  white.  It  is  naturally  divided,  longi- 
tudinally, into  a  right  and  left  half :  each  of  which 
consists  of  a  front  and  back  column,  so  that  the 
whole  marrow  is  composed  of  four  columns,  or  rather 
of  two  corresponding  pairs  ;  as  the  two  front  portions 
correspond  with  each  other  in  form  and  character ; 
and  the  two  back  portions  correspond  with  each  other 
in  like  manner  ;  thus  constituting  a  double  spinal 
marrow,  as  if  the  two  halves  of  the  body  had  a  dis- 
tinct and  independent  existence;  which,  indeed,  so 
far  as  the  spinal  marrow  and  its  nerves  are  concerned, 
is  really  the  case.  For,  as  we  shall  see,  the  whole  of 
one  side  may  be  paralyzed  while  the  other  remains  in 
the  full  possession  of  its  powers. 

239.  The  spinal  marrow  is  enveloped  in  three  differ, 
ent  membranes.  The  first,  which  everywhere  closely 
adheres  to  it,  is  full  of  blood-vessels  that  are  supposed 
to  nourish  it,  and  hence  the  membrane  is  called  the 
piamater,  or  natural  mother.  The  second,  called  the 
arachnoid,  or  spider's-web  membrane,  is  extremely 
thin,  and  is  continually  moistened  by  its  own  serous 
exhalation.  The  third,  or  external  one,  which  may 
properly  be  considered  the  lining  membrane  of  the  bony 
cavity  or  canal,  is  a  strong  fibrous  membrane,  like 
that  which  everywhere  surrounds  the  bones :  and 
some  anatomists  think  this  a  continuation  of  the  pe- 
riostium.  It  is  here,  however,  called  the  dura-mater, 
dt  hard  mother.  These  membranes  are  all  thiee 
composed  of  the  cellular  tissue  (169). 

240.  Connected  with  the  spinal  marrow,  through 
small  intervertebral  openings  formed  for  the  purpose, 
on  each  side  of  the  spinal  canal,  are  thirty  pairs  of 
nerves,  which  are  called  the  spinal  nerves.  Each  of 
these  nerves  consists  of  numerous  filaments,  surround- 
ed by  the  pia-mater,  and  an  external  envelope  of 
strong  cellular  membrane,  resembling  the  dura-mater, 
and  which  some  anatomists  consider  a  continuation 
of  the  dura-mater  ;  but  others  are  of  a  differen  opin- 
ion. ^ 

241.  As  the  cerebro-spinal  nerves  on  each  side  of 
the  middle  line,  or  in  each  half  of  the  body,  are  pre- 
cisely alike,  it  is  most  convenient  to  describe  them  on 
one  side  only.  I  shall  therefore  adopt  this  method, 
and  I  wish  it  to  be  understood  that  when  I  speak  of 
a  single  nerve,  it  is  one  of  a  pair,  the  corresponding 
one  being  on  the  opposite  side. 

242.  According  to  Sir  Charles  Bell,  Magendie,  and 
others,  a  part  of  the  filaments  which  compose  each 
spinal  nerve,  rise  from  [or  terminate  in]  the  back 
portion,  and  a  part  from  the  front  portion  of  the  spi- 
nal marrow  '-"^   


(Fii 


14).  Those 

Fig.  14. 


which  rise  from 


Sf  ^„!f  ?u  'P'"^'  narrow,  showing  the  connexion  between 

It  and  the  spmal  nerves  by  double  roots.  oetween 

a,  spinal  marrow. 

b,  root  of  spinal  nerve  from  back  portion. 

c,  root  from  front  portion. 

d,  ganglion  on  the  posterior  part. 

e,  the  two  parts  united  in  one  cord. 


the  back  portion  {!>),  almost  immediately  run  into 
a  ganglion  {d),  and  proceeding  from  this,  they  unite 
with  those  that  come  from  the  front  portion  (c),  and 
form  the  cord  (e)  which  goes  out  to  be  dispersed  over 
the  body.  But  in  entering  into  the  formation  of  the 
cord,  the  filaments  retain  their  filamentary  form  and 
original  character,  and  are  again,  ultimately,  separa 
ted.  The  filaments  which  rise  from  [or  terminate  in  j 
the  back  portion  of  the  spinal  marrow,  are  the  nerves 
of  animal  sensation.  Some  few  of  these  are  distribu- 
ted to  the  muscles  of  voluntary  motion,  and  endow 
those  organs  with  a  small  degree  of  animal  sensibility, 
by  which  the  mind  is  informed  of  the  action  of  tlie 
muscles  in  obedience  to  the  will,  and  enabled  to  regu- 
late  the  extent  of  the  action.  The  rest  of  the  posterior 
filaments  proceed  to  the  outer  skin  of  the  body,  and 
by  endowing  it  with  a  high  degree  of  animal  sensi- 
bility, constitute  it  a  general  organ  of  touch,  which  is 
the  fundamental  animal  faculty  of  external  relation. 
They  however  abound  more  in  some  parts  than  in 
others,  making  particular  portions  of  the  body  the 
more  special  organs  of  touch.  In  man,  the  ends  of  the 
fingers  are  pre-eminently  qualified  for  this  function. 

243.  The  filaments  which  arise  from  [or  terminate 
in]  the  front  portion  of  the  spinal  marrow,  are  the 
nerves  of  motion.  They  are  all  distributed  to  the 
muscles  of  voluntary  motion  (194),  ramifying  in  great 
numbers  over  the  whole  of  this  part  of  the  muscular 
system,  and  penetrating  to  the  smallest  muscular  fila- 
ments. These  convey  the  stimulus  or  influence  of  the 
wiLL,^  to  the  voluntary  muscles,  causing  them  to  con- 
tract in  obedience  to  the  will,  in  the  performance  of 
voluntary  motions.  If,  therefore,  the  filaments  from 
the  back  portion  of  the  spinal  marrow  be  separated 
from  that  centre,  the  animal  sensibility  of  the  parts 
to  which  they  are  distributed  is  immediately  destroy- 
ed, or  in  other  words,  the  animal  centre  of  perception 
has  no  longer  cognizance  of  any  sensations  or  affec- 
tions in  those  parts  ;  yet  the  power  of  voluntary  motion 
will  remain.  But  if  the  filaments  from  the  front  por- 
tion  of  the  spinal  marrow  be  separated  from  that 
centre,  the  power  of  voluntary  motion  of  the  parts  to 
which  they  are  distributed  will  be  lost,  while  the 
sensibility  will  remain. 

THE  MEDULLA  OBLONGATA. 

244.  The  same  column  of  nervous  matter  which,  in 
the  hollow  of  the  back-bone,  is  called  the  spinal  mar- 
row, continues  upward,  and  passing  through  a  large 
foramen  or  opening  in  the  base  of  the  skull,  extends 
about  an  inch  into  the  cranium  (Fig.  7,  g).   Near  its 
entrance  into  the  skull,  according  to  Meckel  and 
others,  its  two  lateral  parts  divide  into  several  fasci. 
culi  or  cords,  which  cross  obliquely,  so   that  those 
from  the  right  side  take  the  left,  and  those  from  the 
left  take  the  right :  and,  at  the  same  time,  they  are 
enlarged  by  the  addition  of  masses  of  gray  substance 
(161).     The  head  of  the  spinal  marrow  is  now  divi- 
ded  into  six  parts,  or  three  pairs  of  bodies  (fig.  15, 
to)  :  two  corresponding  ones  in  front  (h),  called  the 
PYRAMIDAL  BODIES  ;  two  Corresponding  ones  behind, 
called  the hestiform  bodies;  and  two  corresponding 
ones  at  the  sides  (j),  called  the  olivary  bodies.  These 
last  are  principally  composed  of  the  gray  substance, 
surrounded  by  a  thin  layer  of  the  white.  Besides 
the  parts  which  I  have  described,  there  is,  according 
to  Sir  Charles  Bell,  a  convex  strip  of  medullary  mat- 
ter  lying  between  the  restiform  and  olivary  bodies, 
and  extending  down  between  tlie  anterior  and  poste- 
rior portions  of  the  spinal  marrow  (238),  which  gives 
origin  to  the  several  nerves  particularly  associated  in 
the  function  of  respiration.    These  three  or  four  pairs 
of  bodies  are  so  united  as  to  form  a  single  bulb,  about 
one  inch  in  length  and  about  two  thirds  of  an  inch  in 
diameter,  and  commonly  called  the  Medulla  Oblongata 
(Fig.  15,  w). 

245.  From  the  sides  of  this  bulb,  rise  several  pairs 
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of  nerves,  and  from  its  top  all  the  other  parts  within 
the  cranium,  which  I  will  briefly  describe  in  order 
fi'om  below  upwards. 

In  the  region  of  the  neck,  a  number  of  branches 
and  filaments  from  several  different  nerves,  unite  to 
form  a  nerve  which  descends  to  the  diaphragm,  and  Is 
concerned  in  the  function  of  respiration.    In  its  course 
from  its  origin  to  its  termination,  it  gives  off  twigs 
which  go  to  different  parts,  and  unite  with  twigs  from 
the  ganglionic  nerves  of  the  neck,  with  branches  from 
the  solar  plexus,  and  with  other  important  nerves. 
This  nerve  belongs  to  that  portion  of  the  respiratory 
apparatus,  which  ordinarily  acts  without  the  agency 
of  the  WILL,  but  which  the  will  can  act  directly  upon, 
and,  to  a  limited  extent,  control.    The  next  nerve 
above,  called  the  spinal  accessory,  has  an  extended 
origin.    Some  of  its  roots  arise  from  the  lower  part 
of  the  marrow  of  the  neck,  others  from  the  middle, 
and  others  from  the  upper  part  of  the  same  region. 
These  all  enter  the  skull  with  the  spinal  marrow,  and 
after  receiving  three  or  four  roots  from  the  medulla 
oblongata,  unite  to  form  a  cord  which  passes  out  at  a 
small  opening  in  the  base  of  the  skull,  and  is  distri- 
buted to  the  muscles  of  the  neck  concerned  in  moving 
the  breast  and  collar  bones  and  shoulder  blade,  and 
in  drawing  back  the  head  and  shoulders.    This  is  one 
of  Sir  Charles  Bell's  respiratory  nerves  ;  and  according 
to  that  distinguished  anatomist,  both  this  and  the 
diaphragmatic  nerve  spring  from  the  middle  strip  of 
medullary  matter,  which  I  have  named.    Of  those 
nerves  which  have  their  origin  entirely  within  the 
skull,  the  lowest  is  called  the  hypoglossal.  It  arises  by 
a  series  of  roots,  from  the  groove  between  the  pyram- 
idal and  olivary  bodies,  and  passes  out  at  another  small 
aperture  in  the  base  of  the  skull,  and  after  giving  off 
twigs  in  several  directions,  and  receiving  twigs  from 
other  nerves,  it  divides  into  many  branches  which 
are  distributed  to  the  muscles  of  the  tongue,  imparting 
to  them  the  power  of  voluntary  motion  in  mastication, 
swallowing,  speaking,  singing,  etc.    The  nerve  next 
in  order  above,  is  called  thr  pneumo-gastric,  or  the 
lungs-and-stomach  nerve.  It  arises  by  numerous  roots 
very  near  the  top  of  the  medulla  oblongata,  and  ac- 
cording to  Sir  Charles  Bell,  from  the  respiratory  strip 
between  the  restiform  and  olivary  bodies.    It  issues 
from  the  skull  with  the  spinal  accessory  :  and  by  nu- 
merous branches  and  twigs,  forms  connexions  and 
plexuses  with  almost  every  nerve  in  the  region  of  the 
throat  and  neck  and  thoracic  cavity,  to  such  an  ex- 
tent, that  it  has  been  called  the  middle  sympathetic. 
It  sends  branches  to  the  pharynx,  or  top  of  the  meat- 
pipe,  and  to  the  meatpipe  itself,  to  the  larynx  or  organ 
of  voice  at  the  top  of  the  windpipe,  and  to  the  wind- 
pipe in  all  its  branches  and  whole  extent.    It  also 
sends  branches  which  unite  with  others  from  the  cer- 
vical ganglions  of  the  sympathetic,  to  form  what  is 
called  the  cardiac  plexus,  and  at  the  bottom  of  the 
neck  it  sends  back  a  recurrent  branch  to  the  larynx 
and  windpipe  and  other  adjacent  parts  :  and  these  dif- 
ferent branches  interweave  and  unite  in  every  direc- 
tion, so  as  to  bring  the  organs  of  the  throat  and  neck 
into  very  direct  and  important  relations.  Several 
branches  of  this  nerve  also  enter  into  the  formation 
of  plexuses  for  the  lungs  :  and  some  twigs  extend  to 
the  solar  plexus,  to  the  plexus  of  the  liver,  spleen,  etc.  ; 
but  the  main  body  of  this  nerve  descends  to  the 
stomach,  and  is  distributed  over  that  organ,  inter- 
weaving and  uniting  extensively  with  the  nerves 
which  come  from  the  solar  plexus,  the  great  centre  ot 
organic  life. 

246  This  nerve  has  been  the  subject  of  more  specu- 
lation'and  experiment  and  discussion  and  controversy 
among  physiologists,  than  perhaps  any  other  portion 
of  the  human  system.  Some,  as  I  have  stated,  have 
considered  it  the  middle  sympathetic  nerve,  the  office 
of  which  is  to  maintain  a  direct  sympathy  between 
all  the  parts  to  which  it  belongs,  and  especially  be- 


tween the  brain  and  the  stomach.  Some  have  sup- 
posed that  it  is  simply  the  medium  by  which  the  want 
of  air  in  the  lungs  and  of  food  in  the  stomach  is  com- 
municated to  the  animal  centre  of  perception  and  ac- 
tion; others,  that  it  conveys  to  the  lungs  and  stom- 
ach the  nervous  energy  by  which  those  organs  are 
enabled  to  digest  the  inspired  air  and  the  ingested 
food.  Some  have  considered  it  an  animal  nerve,  and 
others  a  vegetative  nerve.  Some  have  thought  it 
wholly  a  nerve  of  sensation,  and  others  that  it  is 
both  a  nerve  of  sensation  and  motion  ;  and  others 
again  contend  that  it  is  exclusively  a  nerve  of 
motion.  It  has  been  tied  and  cut  and  experimented 
on  in  various  ways,  and  with  various  results  in 
the  minds  of  the  experimenters,  according  to  their 
particular  theories.  Some  assert  that  if  it  be  cut  or 
tied,  digestion,  respiration,  and  the  action  of  the  heart, 
are  entirely  arrested ;  while  others  contend  that 
digestion  is  only  temporarily  interrupted,  and  respi"a- 
tion  is  arrested  only  by  the  closingof  the  top  of  the  wind- 
pipe, and  that  the  action  of  the  heart  may  be  restored 
by  artificial  respiration.  But  in  all  these  experiments 
the  sympathies  of  the  system  seem  to  have  been  wholly 
overlooked  (206,  21C).  Sir  Charles  Bell  tells  us  that  it 
is  exclusively  a  respiratory  nerve,  and  that  it  imme- 
diately or  remotely  associates  all  the  parts  to  which 
it  is  distributed,  in  the  function  of  respiration. 

247.  Amidst  such  a  wilderness  of  discrepant  opiiV 
ions  and  statements,  it  is  impossible  to  decide  from 
their  authority  where  the  truth  lies  ;  but  there  are 
several  important  considerations  which  should  ever 
be  kept  in  view,  when  we  attempt  to  arrive  at  a  con- 
clusion on  this  vexed  question.    In  the  first  place, 
this  is  a  large  nerve  issuing  from  the  very  top  of  the 
medulla  oblongata,  a  point  towards  which  all  other 
parts  in  the  body,  below  and  in  the  skull  above,  seem 
to  converge.    In  the  second  place,  it  not  only  anasto- 
moses, or  forms  connexions,  by  numerous  branches, 
with  several  other  nerves  issuing  from  the  cranium, 
but  also  anastomoses  freely,  and  even  from  plexuses 
with  the  nerves  of  organic  life,  from  the  cervicle  and 
and  thoracic  ganglions  of  the  sympathetic.     In  the 
third  place,  the  main  body  of  the  nerve  proceeds  very 
directly  to,  and  expends  itself  upon,  the  stomach,  as 
if  that  organ  wereits  grand  point  of  destination,  and  all 
its  other  distributions  secondary  or  of  less  importance. 
It  is  said  to  send  some  branches  to  the  heart,  but  all 
those  branches  are  first  merged  in  plexuses  with  nerves 
of  organic  life,  and  few  if  any  of  them  reach  the  heart, 
even  in  a  modified  form.    Those  branches  which  go 
to  the  substance  of  the  lungs  are  also  much  involved 
in  anastomoses  and  plexuses,  and  perhaps  considera- 
bly modified  by  other  nerves,  before  they  reach  their 
destination.    In  the  fourth  place,  some  filaments  of 
this  nerve  extend  to  the  great  centre  of  organic  life, 
or  solar  plexus  (226),  and  the  plexuses  immediately 
formed  from  it  and  surrounding  it.    Would  this  be 
the  case  if  it  were  simply  a  motor  nerve  ?   In  the 
fifth  place,  it  is  pretty  certain  that  those  branches  of 
this  nerve  which  are  distributed  to  the  pharynx  and 
larynx  and  the  muscular  portion  of  the  windpipe,  are 
nerves  of  voluntary  motion  ;  and  that  the  section  or 
paralysis  of  them 'destroys  the  vocal  power  and  the 
power  of  deglutition  or  swallowing  :  and  it  is  entirely 
certain  that  the  will  has  no  direct  control  over  that 
large  portion  of  this  nerve  which  is  distributed  to  the 
stomach  ;  nor  is  there  the  least  reason  to  suppose  it 
has  over  those  branches  which  reach  the  substance  ot 
the  lungs.    Moreover,  it  is  very  certain  that  in  the 
stomach  the  pneumogastric  is  not  a  nerve  of  common 
animal  sensibility  of  feeling,  while  its  branches  in  the 
lining  membrane  of  the  larynx  and  windpipe  appear 
to  be  highly  sensible.     Finally,  the  special  sense  of 
hunger  and  of  thirst,  and  the  well  known  direct  and 
powerful  sympathy  that  exists  between  the  brain  and 
the  stomach,  seem  to  require  the  agency  which  has  long 
been  attributed  to  this  nerve.    Indeed,  it  appears  to 
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occupy  a  middle  ground  between  the  nerves  of  or- 
ganic and  animal  life ;  and,  if  such  a  thing  may  be, 
I  am  inclined  to  think  that,  in  its  origin,  it  is  an  ani- 
mal nerve  of  sensation  and  motion,  and  after  forming 
its  great  plexus,  and  becoming  intimately  associated 
with  the  nerves  of  organic  life,  it  becomes  an  animo- 
organic  nerve  of  the  same  powers,  giving  motion  per- 
haps to  the  bronchae  and  certain  motions  to  the  stom- 
ach, which  take  place  in  vomiting,  etc.,  and  constitu- 
ting the  medium  by  which  the  centre  of  animal  per- 
ception has  cognizance  of  those  wants  of  the  organic 
domain  which  are  indicated  by  hunger,  thirst,  and  the 
desire  for  air ;  and  by  which,  also,  the  brain  and  the 
stomach,  and  other  parts  associated  by  this  nerve,  are 
brought  into  more  direct  and  powerful  sympathy  with 
each  other.  Something  very  analogous  to  this 
is  found  in  the  trifacial  nerve,  if  it  be  true  that  that 
nerve  endows  the  tongue  with  gustatory  power.  But 
whatever  the  preumogastric  nerve  may  have  to  do 
with  the  motions,  sensibilities,  and  sympathies  of  the 
stomach  and  lungs,  the  general  law  of  physiological 
analogy  teaches  us  that  it  is  not  directly  and  imme- 
diately concerned  in  the  important  changes  which  take 
place  in  them,  these  depending  entirely  on  the  vital 
properties  and  functional  powers  of  the  nerves  of  or- 
ganic life,  connected  with  the  capillary  vessels  of  those 
organs  (230). 

248.  The  next  nerve  in  order  is  called  the  gloso- 
pharangeal,  or  tongue-and-pharynx  nerve.  It  rises 
by  numerous  filaments  from  the  groove  between  the 
restiform  and  olivary  bodies,  immediately  above  or 
before  the  pneumogastric,  and  passes  out  of  the  cra- 
nium with  the  latter  nerve.  Indeed,  some  anatomists 
think  it  actually  forms  a  part  of  the  pneumogastric. 
Sir  Charles  Bell  classes  it  among  his  respiratory  nerves. 
On  its  exit  from  the  skull,  it  gives  off  several  branches, 
which  unite  with  other  nerves,  and  supply  many  parts 
in  the  region  of  the  throat ;  but  it  is  mainly  distribu- 
ted to  the  pharynx  and  tongue.  According  to  Sir 
Charles,  it  gives  motion  to  the  muscles  of  the  tongue 
and  pharynx,  and  more  especially  those  necessary  for 
the  articulation  of  the  voice.  Spurzheim,  on  the  con- 
trary, says  :  '  This  nerve  appears  to  be  destined  to  gen- 
eral sensation  or  feeling.'  Another  nerve  rises  imme- 
diately above  and  on  the  same  line  with  the  one  just 
described,  which  is  called  the  facial  nerve.  It  passes 
out  at  an  opening  near  the  ear,  and  is  principally 
distributed  to  the  muscles  of  the  face  ;  being  disper- 
sed oyer  the  chin,  lips,  angles  of  the  mouth,  cheeks, 
nostrils,  eyelids,  eyebrews,  forehead,  ears,  neck,  etc., 
and  uniting  in  its  ramilications  with  the  branches 
and  twigs  of  several  other  nerves.  This  is  another 
of  Sir  Charles  Bell's  respiratory  nerves ;  and,  ac- 
cording to  him,  it  is  the  principal  muscular  or  motor 
nerve  of  the  face,  and  orders  all  those  actions  which 
are,  in  any  degree,  connected  with  the  acts  of  respi- 
ration ;  and  on  it  the  expressions  of  the  face  depend. 
The  next  nerve  is  called  the  abductor,  or  the  external 
muscular  nerve  of  the  eye.  It  rises  from  the  top  of 
the  pyramidal  body,  and  passes  out  at  an  opening  in 
the  back  part  of  the  cavity  formed  for  the  eyeball,  and 
goes  to  the  muscles  which  turn  the  eye  outward. 
This  nerve  is  entirely  appropriated  to  voluntary  mo- 
tion (Fig.  15,  No.  6).  There  are  six  other  pair  of 
nerves,  including  those  of  special  sense,  which  origi- 
nate within  the  cranium,  and  all  of  which  actually 
rise,  either  directly  or  indirectly,  from  the  top  of  the 
medulla  oblongata ;  but  their  roots  are  so  covered  by 
other  parts,  or  they  originate  in  a  manner  so  diffuse 
and  indistinct,  that  they  have  the  appearance  of 
springing  from  parts  removed  from  that  point. 

249.  In  describing  the  remaining  nerves,  I  shall 
deviate  from  the  usual  order,  and  proceed  in  a  method 
of  my  own,  for  the  sake  of  placing  important  points 
in  the  strongest  light  with  reference  to  physiological 
relations.  The  nerve  which  next  present's  itself  as 
we  proceed  forwards,  is  the  auditory  (fig.  15,  No.  fi). 


and  the  next  is  the  trifacial  (fig.  15,  No.  5),  both  of 
which  I  shall  leave  for  the  present,  and  pass  to  the 
two  remaining  muscular  nerves  of  the  eye.  The  in- 
ternal motor  nerve  of  the  eye  is  the  smallest  that 
originates  within  the  cranium  (Fig.  16,  No.  4).  It  is 
the  highest  of  Sir  Charles  Bell's  respiratory  nerves, 
and,  according  to  that  gentlemen,  it  rises  from  the 
very  top  of  the  medullary  strip  which  gives  origin  to 
all  of  the  nerves  of  the  respiratory  apparatus  (244), 
and  which  terminates  upwards  and  forwards,  just 
under  the  masses  called  the  corpora  quadrigemini. 
This  nerve  passes  out  of  the  skull,  with  the  nerve 
last  described,  and  goes  to  the  superior  oblique  mus- 
cle of  the  eye,  which  rolls  the  eye,  and  turns  the  pu- 
pil downward  and  outward,  and  gives  the  pathetic 
expression  to  the  eye,  and  hence  this  nerve  is  called 
the  pathetic.  The  common  motor  nerve  of  the  eye 
(fig.  15,  No.  3),  rises  by  numerous  filaments,  which 
may  be  traced  back  nearly  to  the  top  of  the  medulla 
oblongata,  and  are  then  lost  in  parts  coming  from 
that  point.  The  filaments  soon  unite  and  form  the 
nerve,  which  passes  out  at  the  same  opening  with 
the  two  last  described  nerves,  and  is  distributed  to 
the  greater  number  of  the  muscles  of  the  eye,  which 
serve  to  direct  the  pupil  towards  the  object  of  vision. 

250.  The  nerves  which  remain  to  be  described  are 
those  of  special  sense,  and  the  trifacial.  All  these 
have  their  origin  at  or  near  the  focal  point,  at  the 
head  of  the  medulla  oblongata,  from  which  all  the 
parts  within  the  cranium  rise  and  diverge.  This,  it 
must  be  remembered,  however,  is  according  to  the 
usual  mode  of  anatomical  description,  rather  than  ac- 
cording to  the  natural  order  of  development.  It  is 
highly  probable,  if  not  certain,  as  I  have  said  (236), 
that  the  parts  within  the  skull  do  not  actually  spring 
from  the  medulla  oblongata,  but  that  the  cerebral 
ganglions,  such  as  the  quadrigeminal,  the  ophthalmic, 
and  the  striated  bodies,  are  first  formed  or  commenced 
in  regular  order  of  succession,  and  in  due  time  united 
with  the  medulla  oblongata  and  with  each  other  by 
medullary  fibres,  and  that  from  these  are  developed 
the  parts  more  particularly  connected  with  them. 
The  quadrigeminal  bodies  are  four  small  ganglions 
lying  at  the  top  of  the  medulla  oblongata.  A  little 
removed  from  these  are  the  two  largest  ganglions  of 
the  brain,  called  by  the  old  anatomists  the  optic  thai- 
ami,  being  supposed  to  give  rise  to  the  optic  nerves  ; 
and  still  a  little  removed  from  these  last  are  two 
smaller  ganglions,  called  the  siriated  bodies.  All  of 
these  bodies  are  principally  composed  of  the  gray  sub- 
stance (161),  surrounded  and  traversed  by  the  white 
or  medullary  fibres  ;  and  all  lie  near  the  centre  and 
base  of  the  brain,  and  occupy  but  a  small  portion  of 
the  cranial  cavity. 

251.  Anatomists  have  attempted  to  demonstrate 
the  precise  points  at  which  the  olfactory,  optic,  and 
auditory  nerves  rise  from  these  bodies ;  but  no  one 
has  yet  been  so  successful  as  to  place  the  matter  entire- 
ly beyond  dispute.  As  these  nerves  are  traced  back- 
ward and  inward  towards  their  origin,  they  become 
less  and  less  distinct,  and  more  and  more  indefinite, 
till  they  fade  into  the  substance  of  the  parts  from 
which  they  rise,  and  evade  pursuit ;  and  this  is  parti- 
cularly the  case  with  the  optic  and  olfactory  nerves. 
Indeed,  all  these  nerves  appear  to  hare  a  general  rela- 
tion to  all  the  parts  rising  from,  or  terminating  in, 
the  common  centre  of  animal  perception  and  voluntary 
action,  at  the  top  of  the  medulla  oblongata. 

252.  The  auditory  nerves  (fig.  15,  No.  8),  are  en- 
dowed with  the  power  of  receiving  those  impressions 
which  we  call  sounds,  and  are  distributed  to  the  inner 
cavities  of  the  ear  as  the  special  nerves  of  hearing. 
The  olfactory  nerves  are  endowed  with  the  power  of 
receiving  those  impressions  which  we  call  smell.  They 
proceed  forwards,  and  before  they  make  their  exit  from 
the  skull,  they  are  considerably  enlarged  by  a  quan- 
tity of  the  gray  substance  (Fig.  16,  No.  1).  They  then 
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pass  out  through  a  number  of  small  apertures,  and 
are  distributed  over  the  cavities  of  the  nose,  forming 
the  external  organ  of  smell.  The  optic  nerves  pro- 
ceed fowards  a  short  distance  from  their  origin,  and 
then  come  together  and  form  a  junction,  and  again  im- 
mediately separate,  and  continue  forwards,  and  make 
their  exit  fi-om  the  skull  through  the  optic  foramen  ; 
and  having  passed  through  the  outer  coats  of  the  eye- 
balls, they  finally  terminate  in  a  delicate  expansion, 
called  the  retina,  which  surrounds  the  humors  of  the 
eye  (Fig.  15,  No.  2).  The  nature  of  the  union  which 
these  nerves  form  at  their  junction,  is  yet  a  matter  of 
uncertainty.  Anatomists  and  physiologists  not  only 
disagree  on  the  subject,  but  in  their  arguments  and 
in  their  statements  of  facts,  directly  contradict  each 
other.  Some  assert  that  the  two  nerves  cross  each 
other  entirely,  so  that  the  nerve  which  rises  on  the 
right  side  goes  to  the  left  eye,  and  that  which  rises  on 
the  left  side  goes  to  the  right  eye.  These  support  their 
opinion  by  an  array  of  pathological  and  other  facts 
and  reasonings,  which  are  very  convincing  and  con- 
clusive. But  others  assert  that  there  is  only  a  junc- 
tion and  no  crossing  of  the  nerves,  and  that  even  the 
function  is  not  essential  to  their  functional  powers. 
These  again,  by  facts  and  reasonings,  make  out  their 
case  as  clearly  and  as  conclusively  as  those  of  the 
former  opinion  ;  while  yet  others  contend  that  there 
is  a  partial  decussation,  and  establish  their  position 
most  conclusively  by  facts  and  reasonings  ;  and  still 
others,  with  equal  force  of  facts  and  arguments,  prove 
that  there  is  no  decussation,  but  an  intimate  and  es- 
sential union  of  the  substance  of  the  nerves.  From 
such  contradictory  statements,  it  is  impossible  to  know 
what  is  true  :  but  we  have  the  satisfaction  of  knowing 
that  whatever  be  true  in  the  case,  it  is  of  little  impor- 
tance to  physiology.  The  optic  nerve  is  endowed 
with  the  power  of  receiving  those  impressions  which 
we  call  sight.  It  is  the  special  nerve  of  vision,  and 
is  always  present  where  the  faculty  of  vision  exists. 

253.  The  peculiar  endowments  of  the  nerves  of 
special  sense  are  generally  considered  as  modifications 
of  common  animal  sensibility  ;  but  there  is  some  rea- 
son to  doubt  the  correctness  of  this  opinion.  It  is 
certain  that  these  nerves,  at  least  in  a  healthy  state, 
have  no  tactile  sensibility.  The  optic  nerve  is  no 
more  sensible  to  a  puncture  or  laceration,  than  a  dead 
tree,  but  it  is  most  delicately  sensible  to  light,  which 
we  can  in  no  other  possible  manner  appreciate  nor 
perceive.  Nor  is  there  the  least  foundation  for  the 
notion  which  some  have  advanced,  that  other  nerves 
may  in  some  degree  vicariously  perform  the  functions 
of  these  nerves,  in  their  absence.  Indeed,  the  sense 
of  touch  is  in  all  respects  as  truly  a  special  sense  as 
that  of  sight,  hearing,  smell,  or  taste.  It  is  much 
more  extensive  in  its  special  organism  than  any  other 
sense,  only  because  the  relations  of  the  animal  to  the 
tangible  properties  of  things  require  that  it  should 
be  so ;  but  the  extensiveness  of  its  organism  does  not 
in  any  measure  render  the  sense  less  specific.  If  the 
optic  nerve  instead  of  being  expanded  into  the  retina 
of  the  eyeball,  were  expanded  like  the  skin  over  the 
whole  external  surface  of  the  body,  so  that  the  ani- 
mal could  see,  as  he  can  feel,  at  every  point,  the  optic 
sense  would  be  no  less  a  special  sense  than  it  now  is  ; 
because  the  speciality  of  a  sense  does  not  consist  in 
the  limitedness  of  its  peculiar  organism,  but  in  the 
specijicness  of  its  power.  The  sense  of  sight  is  a  spe- 
cial sense,  not  because  we  can  only  see  with  the  eye, 
but  because  we  can  only  perceive  special  properties  of 
external  things  by  it,  which  we  call  the  visual  pro- 
perties of  things ;  and  so  of  all  the  other  senses  called 
special.  But  the  sense  of  touch  is  as  specific  in  its 
power  as  either  of  the  other  senses,  for  by  it  w^e  can 
only  perceive  the  tangible  properties  of  things,  and 
therefore  it  is  the  special  sense  of  touch,  notwith- 
standing the  faculty  pervades  the  whole  body. 

254.  I  now  return  to  the  trifacial  nerve,  or  the 


fifth  of  the  old  anatomists.  This  is  the  largest  nerve 
within  the  cranium,  and  in  many  respects  corres- 
ponds with  the  spinal  nerves.  Like  them  it  rises  by 
two  roots,  has  a  ganglion,  and  is  both  a  nerve  of  sen- 
sation  and  motion  (Fig.  15,  No.  5).  In  birds  and 
other  animals  which  have  no  annular  protuberance, 
this  nerve  is  plainly  seen  rising  from  the  pyramidal 
and  restiform  bodies  of  the  medulla  oljlongata ;  but 
in  man  and  other  animals  which  have  a  large  annular 
protuberance,  the  origin  of  the  nerve  is  not  so  easily 
perceived.  The  posterior  root  of  this  nerve,  coming 
from  the  restiform  body,  is  much  the  larger,  and  is 
composed  of  thirty  or  forty  fasciculi  of  different  sizes, 
containing  in  all  about  a  hundred  filaments,  which 
interlace  freely  as  they  proceed  forward  to  form  the 
semicircular  prominence  or  enlargement  called  the 
gasserian  ganglion.  This  portion  of  the  nerve  is  en- 
dowed with  animal  sensibility.  The  anterior  portion 
which  arises  from  the  pyramidal  body  does  not  enter 
the  ganglion.  This  is  the  motor  portion  of  the  nerve, 
and  is  ultimately  distributed  to  those  muscles  of  the 
face,  concerned  in  mastication,  etc.  From  the  gas- 
serian ganglion  the  nerve  proceeds  in  three  large 
branches,  called  the  ophthalmic,  the  superior  maxil- 
lary, and  the  inferior  maxillary.  The  ophthalmic  is 
principally  distributed  to  the  eye,  giving  sensibility 
to  the  surface  of  the  ball  and  the  parts  that  surround 
it,  sending  some  twigs  to  the  nose,  etc.  The  superior 
maxillary  is  distributed  to  the  upper  part  of  the  face, 
upper  jaw,  roof  of  the  mouth,  superior  salivary  glands, 
gum,  lip,  etc.,  sending  a  twig  to  each  root  of  each 
tooth  (Fig.  20),  and  ramifying  generally  over  all  the 
parts  connected  with  the  upper  jaw  ;  some  twigs  ex- 
tending to  the  cavities  of  the  nose,  and  interlacing 
with  twigs  of  the  olfactory.  The  inferior  maxiUary 
is  distributed  to  the  lower  parts  of  the  face,  mouth, 
and  region  of  the  ear,  supplying  the  teeth,  jaw,  gum, 
inferior  salivary  glands,  tongue,  lips,  chin,  etc.  ;  and 
some  of  its  twigs  extend  to  the  internal  auditory  ap- 
paratus of  the  ear.  The  inferior  maxillary  also  gives 
rise  to  the  branch  which,  after  peculiar  modifications, 
is  endowed  with  the  power  of  receiving  those  impres- 
sions which  we  call  taste,  and  is  distributed  by  mi- 
nute filaments  to  the  mucous  membrane  of  the  mouth 
and  throat,  and  particularly  upon  the  edges  and  tip  of 
the  tongue,  and  thus  forming  the  special  organ  of 
taste.*  In  short,  the  trifacial  nerve  is  distributed 
to  every  part  of  the  face,  forehead,  eyelids,  nose,  lips, 
jaws,  and  ears ;  and,  in  its  extensive  ramifications,  it 
anastomoses  or  unites  freely  with  the  facial  nerve, 
with  several  other  nerves  of  the  head,  and  with  a 
great  number  of  twigs  from  the  sympathetic  of  or- 
ganic life.  It  communicates  with  the  organs  of  all 
the  five  senses,  and  of  voluntary  motion,  and  brings 
these  and  all  other  parts  to  which  it  is  distributed 
into  general  relationship  ;  and  it  also  brings  all  these 
parts  into  a  more  direct  and  powerful  relation  with 
the  stomach  and  the  whole  domain  of  organic  life. 
This  is  the  universal  nerve  of  sensation  to  the  head 
and  face,  to  the  skin,  to  the  surface  of  the  eye,  to  the 
cavities  of  the  nose,  mouth,  tongue,  etc. 

255.  The  trifacial  nerve  has  been  the  subject  of 
much  physiological  research,  experiment,  and  specu- 
lation. It  has,  by  some,  been  called  the  sympathetic 
of  the  head  ;  and' there  certainly  are  many  interest- 
ing analogies  between  this  nerve,  the  pneumogastric, 
and  the  sympathetic  of  organic  life  (227).  Tiede- 
mann,  however,  conceives  that  this  last  nerve  is  suf- 
ficient to  answer  all  the  sympathetic  purposes  oi  the 
body  ;  and  as  a  medium  of  general  sympathy  it  un- 
doubtedly is.  Yet  both  the  trifacial  and  the  pneumo- 
gastric may  act  in  their  spheres  as  special  sympathe- 

•  There  is  some  question  whether  the  inferior  maxillarj- branch 
of  the  trifacial,  does  actu.illy  f\irnish  the  gustatory  ncrv-c.  Many 
experiments  have  been  made  on  living  animals,  to  settle  this 
noint :  but  the  parts  are  so  complicated,  and  different  nerves  are 
so  closely  associated,  that  nothing  perfectly  satisfactory  and  con- 
clusive has  yet  been  ascertained. 
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tics,  bringing  into  more  special  and  immediate  rela- 
tionship particular  parts,  which  are  collectively  em. 
braced  by  the  great  sympathetic,  without  at  all  inter- 
fering with  the  functions  of  this  last  nerve.  In  a 
state  of  extended  inflammation,  or  a  high  degree  of 
morbid  sensibility,  the  trifacial  nerve  is  certainly  the 
medium  of  morbid  sympathy  between  different  parts 
to  which  it  is  distributed.  The  protracted  irritation 
of  the  nerve  of  a  decayed  tooth,  often  gives  rise  to  ear- 
ache, head-ache,  etc. ;  and  sometimes  these  sympa- 
thetic symptoms  continue  constantly  for  years,  or 
until  the  tooth  is  extracted.  And  we  know,  too,  that 
those  parts  to  which  the  trifacial  is  distributed  as  the 
principal  nerve,  sympathize  very  powerfully  with  the 
stomach,  especially  in  a  diseased  state  ;  as  the  eyes, 
ears,  teeth,  etc.  In  that  distressing  complaint  called 
sick  head-ache,  it  is  probable  that  both  the  trifacial 
and  the  pneumogastric  nerves  are  much  concerned. 

256.  Such  is  the  importance  of  this  nerve  to  those 
of  special  sense,  that  some  physiologists  have  supposed 
it  immediately  essential  to  their  functional  powers  ; 
and  some  have  even  asserted  that  the  functions  of 
sight  and  smell  are  performed  in  certain  animals  by 
the  branches  of  this  nerve,  in  the  absence  of  the  optic 
and  olfactory.  But,  most  unquestionably,  these 
opinions  are  erroneous.  Yet  it  is  entirely  certain 
that  the  division  of  those  branches  which  go  to  the 
eye  and  nose,  will  instantly  destroy  the  sensibility  of 
the  parts,  and  soon  cause  a  total  abolition  of  sight  and 
smell ;  and  all  injury  done  to  these  branches  com- 
mensurately  impairs  the  functional  powers  of  the 
optic  and  olfactory  nerves  :  so  intimately  connected 
and  reciprocally  dependent  are  the  several  parts 
which  compose  a  single  organ  and  a  whole  system. 

257.  There  is  one  other  view  presented  by  some 
physiologists,  of  the  trifacial  nerve,  which  is  exceed- 
ingly interesting  and  plausible.  It  is,  that  this  nerve 
is  peculiarly  the  cerebral  organ  of  animal  instinct. 
It  is  said  that  in  the  vertebrated  animals,  the  devel- 
opment of  instinct  appears  to  be  in  a  direct  ratio  with 
the  trifacial,  and  that  in  those  articulated  animals 
whose  brain  corresponds  with  the  gasserian  ganglion 
of  the  trifacial  nerve,  the  instinctive  powers  are  more 
developed  than  in  the  members  of  other  classes. 

258.  The  originators  and  advocates  of  this  opinion 
affirm  that  the  brain  and  trifacial  nerve  are  always 
developed  in  an  inverse  ratio,  and  that  the  develop- 
ment of  the  trifacial  and  the  instinctive  faculties 
always  bear  a  precise  relation  to  each  other.  '  Man,' 
say  they,  'is  governed  by  reason,  and  not  by  in- 
stinct ;  and  in  him  the  trifacial  nerve,  in  comparison 
with  the  other  parts  of  the  nervous  system,  is  reduced 
to  its  minimum  of  existence.  The  monkey,  the  dog, 
the  elephant,  and  most  of  the  higher  mammalia, 
though  immeasurably  below  man,  appear  to  be  di- 
rected by  a  kind  of  brute  reason.  In  these  animals, 
also,  the  trifacial  bears  but  an  inconsiderable  propor- 
tion to  the  general  nervous  mass ;  the  instinctive 
faculties  are  indeed  manifest,  but  not  carried  to  the 
extent  they  are  met  with  in  many  of  the  lower  orders. 
In  the  seal  and  beaver,  among  the  mammalia,  these 
faculties  are  at  their  highest  pitch  of  development, 
and  seem  rather  to  be  the  effect  of  an  unerring  rea- 
soning power,  than  the  result  of  the  organization  of 
mstmct.  In  these  animals  the  brain  is  reduced  to  a 
state  of  atrophy,  whilst  the  trifacial  is  carried  to  an 
enormous  extent  of  development.  In  the  wasp,  the 
bee,  and  the  spider,  and  especially  in  the  bee,  instinct 
IS  carried  to  its  highest  perfection.  And  here  the 
brain  is  wholly  wanting;  the  gasserian  ganglion 
being  the  predominating  part  of  the  nervous  system 
m  all  the  mvertebrata,  and  in  the  bee  this  organ  is 
earned  to  its  highest  point  of  complexity  and  organ- 
ization.' r       J  6 

269.  All  the  parts  of  the  nervous  system  which  I 
have  described  may  be  developed,  and  all  the  func- 
tions immediately  essential  to  animal  and  organic  life 


may  be  performed,  without  the  brain.  '  Many  in- 
stances are  on  record  of  human  beings,  which  were 
entirely  destitute  of  the  proper  brain,  and  in  which 
the  two  gasserian  ganglions  approached  each  other 
and  became  confounded  in  one  general  mass  ;  and  with 
this,  the  olfactory,  optic,  auditory,  and  other  nerves  of 
the  head,  were  connected,  and  during  the  life  of  the  in- 
dividuals the  functions  of  smell,  vision,  hearing,  and 
taste,  were  perfect.'  But  these  are  monstrosities  of 
nature,  and  fortunately  are  of  rare  occurrence.  They, 
however,  serve  to  demonstrate  the  relations  and  de- 
pendencies of  parts  ;  and  sometimes  teach  us  impor- 
tant physiological  truths,  which  it  would  be  difficult 
if  possible,  for  us  to  ascertain  in  any  other  way.  ' 

260.  We  see,  therefore,  that  the  spinal  marrow  and 
the  spinal  nerves,  together  with  the  medulla  oblon- 
gata and  the  several  pairs  of  nerves  within  the  cran- 
ium,  are  all  purely  and  exclusively  the  agents  of  ani- 
mal sensation,  perception,  and  voluntary  motion  • 
and  that  the  brain  itself,  instead  of  being  a  galvanic 
apparatus  employed  in  generating  the  nervous  power 
or  vital  stimulus  of  the  whole  system,  is  appropriated 
entirely  to  the  intellectual  and  moral  powers  and 
manifestations,  and  has  httle  more  to  do  with  the 
rest  of  the  body  than  to  depend  on  its  general  organic 
economy  for  its  own  sustenance,  and  to  constitute  the 
special  organism  through  which  the  mind  is  acted  on 

by  the  body,  and  in  turn  acts  on  the  body  directly 

in  the  exercises  of  the  will,  and  indirectly  in  all 
mental  excitements  and  emotions. 


LECTURE  VI. 

The  brain— the  order  of  its  development  and  the  relations  of  its 
parts— Gall's  views— Spurzheim's  views— Tiedemann's  views- 
Number  of  cerebral  organs  described  by  Gail— Number  added 

by  Spurzheim — Common  centre  of  the  cerebro-spinal  system  

Duplicate  and  symmetrical  form  of  the  system— Not  so  in  the 
nerves  of  organic  life— Connexion  between  the  nerves  of  organic 
life  and  the  cerebro-spinal  system— Skin  andmucous  membrane, 
their  structure  and  general  functions  as  media  of  nervous  con- 
nexion and  sympathy— Organic  and  animal  sensibility  describ- 
ed—Centre of  animal  life  no  perception  of,  nor  control  over  the 
functions  of  organic  life— Nerves  of  organic  life  no  animal  sen- 
sibility—External  senses  and  their  relations-Touch,  taste,  smell 
hearing,  sight— Special  senses  of  organic  life— Sympathetic  re- 
lations between  the  different  parts  in  organic  and  animal  life— 
The  powerful  sympathetic  relations  between  the  stomach,  brdin, 
and  all  other  parts— Sympathies,  sources  of  happiness  and  of 
™.l?^'^y~°'^Sanic  sympathies  excited  by  poison— Morbid  sensi- 
bility in  nerves  of  organic  life— Sympathetic  relations  between 
the  nerves  of  organic  life  and  the  mind— Influence  of  the  mind 
on  the  body— Of  the  body  on  the  mind— Hereditary  predisposi- 
tions, etc.— Nerves  larger  and  morepulpy  in  early  life— smaUer 
and  drier  in  old  age. 

261.  The  parts  within  the  cranium  remaining  to 
be  described,  are  the  cerebrum  or  brain,  and  the 
cerebellum  or  little  brain.  The  latter  occupies  the 
lower  portion  of  the  back  part  of  the  skull,  and  the 
former  occupies  the  whole  of  the  upper  and  front 
portion.  In  common  language,  however,  all  the  parts 
within  the  cranium  are  collectively  called  the  brain 
and  in  the  technical  language  of  anatomy  and  physi'- 
ology,  the  encephalon,  from  two  Greek  words  mean- 
ing '  in  the  head.' 

262.  At  first,  the  contents  of  the  cranium  and  spi- 
nal  canal  are,  as  I  have  said  (214),  exceedingly  soft, 
somewhat  like  the  white  of  an  egg.  They  gradually 
become  more  and  more  consistent,  and  assume  the 
form  of  determinate  structure  and  arrangement.  It 
IS  not,  however,  until  about  the  seventh  year  of  life 
that  the  brain  is  supposed  to  have  attained  to  that 
completeness  of  development  and  degree  of  consist, 
ency  which  fit  it  for  vigorous  functional  exercise; 
and  even  at  this  age,  the  employment  of  it  in  severe 
and  continued  mental  operations  is  neither  safe  nor 
wise. 

263.  I  have  already  so  fully  described  the  natural 
order  of  the  original  development  of  the  cerebro-spi. 
nal  system  (250),  that  I  trust  I  shaU  not  be  misun. 
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derstood  if  I  now  proceed  to  describe  the  brain  iis  it 
presents  itself  to  the  eye  of  the  anatomist,  in  the  dis- 
section of  the  completely  developed  body,  and  speak 
of  parts  as  rising  from  others,  which  probably  origi- 
nated separately,  and  in  the  progress  of  development 
became  nnited. 

264.  The  medulla  oblongata,  or  that  portion  of  the 
spinal  marrow  which  is  within  the  skull,  I  have  said 
(244),  consists  of  three  pairs  of  bodies  united  in  a 
single  bulb  (lig.  15,  to)— viz.,  the  two  pyramidal 
bodies  {h)  which  are  continuations  up  of  the  two 
front  portions  of  the  spinal  marrow  (238),  the  two 
restiform  bodies  which  are  continuations  up  of  the 
two  back  portions  of  the  spinal  marrow,  and  the  two 
olivary  bodies  (fig.  15,  i)  lying  between  the  other 
two  pairs,  and  partly  at  the  sides,  which  are  com- 
posed of  gray  matter  thinly  surrounded  by  white 
fibres,  and  by  some  anatomists  are  considered  enforc- 
ing ganglions.    The  bulb  thus  composed  leans  for- 
ward in  the  cranium,  and  rests  in  anterior  surface  in 
a  fossa  or  groove  formed  for  it  in  the  basilar  bone. 
This  brings  the  front  portion,  or  the  two  pyramidal 
bodies,  partially  under  the  others,  so  that  the  resti- 
form bodies,  or  the  continuations  of  the  back  portions 
of  the  spinal  marrow,  are  placed  somewhat  above. 
MeduUary  fibres  (250),  continuing  from  these  last 
named  bodies,  pass  through  masses  of  the  gray  sub- 
stance, by  which  they  are  greatly  augmented  in  num- 
ber, and  are  reflected  backwards  in  nearly  a  horizon- 
tal line,  and  expanded  into  something  like  a  fibrous 
membrane  which  by  its  peculiar  foldings  forms  the 
little  brain.    The  diverging  fibres  from  each  resti- 
form body  form  a  distinct  lobe,  so  that  the  httle  bram 
consists  of  two  lobes,  the  one  on  the  right  and  the 
other  on  the  left  of  the  middle  line.    Some  of  the 
fibres  of  each  of  these  lobes  proceed  forwards,  and, 
taking  a  transverse  direction,  meet  and  unite  on  the 
middle  line  at  the  top  of  the  medulla  oblongata,  form- 


The  base  of  the  brain,  exhibiting-a,  the  anterior  lobes  i  *.  the 
ine  case  o'     =  nosterior  lobes  projecting  over/,  the  Utile 

text. 


ing  the  principal  commissure  or  uniting  portion  of  the 
little  brain.  This  portion  is  sometimes  called  the 
pons  or  bridge,  going  from  one  lobe  to  the  other ; 
sometimes  it  is  called  the  annular  protuberance;  and 
sometimes  the  transverse  fibres  (Fig.  15,  d).  Seve- 
ral pairs  of  nerves  within  the  cranium  which  I  have 
described,  have  the  superficial  appearance  of  origi-  . 
natiiig  in  this  body.  Besides  the  transverse  fibres, 
there  are  also  others  which  connect  each  lobe  with  • 
the  quadrigeminal  bodies  and  the  brain  proper.  It  i 
is  extremely  difficult  to  describe  the  parts  of  which 
I  am  speaking,  in  such  a  manner  as  to  present  a  cor- 
rect image  clearly  and  distinctly  to  the  mind  of  those 
who  have  never  seen  a  naked  brain.  Fig.  15,/,  how- 
ever, is  a  very  good  illustration  of  the  general  exter- 
nal appearance  of  the  little  brain  in  its  connexion 
with  the  cerebrum  or  brain  proper.  Yet  to  obtain  a 
clear  and  accurate  idea  of  it,  the  brain  itself  must  be 
seen  and  examined. 

265.  The  medullary  fibres  continuing  from  the 
pyramidal  bodies  of  the  medulla  oblongata  (fig.  15, 
h),  together  with  those  from  the  olivary  (t),  and  per. 
haps  a  few  from  the  restiform  bodies,  proceed  forwards 
and  upwards,  passing  through  masses  of  the  gray  sub- 
stance, which  are  covered  by  the  transverse  fibres  (d) 
of  the  little  brain  ;  the  olivary  fasciculi  either  tra- 
versing or  becoming  closely  connected  with  the  quad- 
rigeminal bodies.    Having  arrived  at  the  anterior 
edge  of  the  annular  protuberance  (rf),  considerably 
increased  in  number,  they  form  what  are  called  the 
crura  cerebri,  or  legs  of  the  brain.    They  now  plunge 
into  the  great  ganglions  of  the  brain,  called  by  the 
old  anatomists  the  optic  thalami  (250),  where  they 
are  again  very  greatly  increased  in  number.  Accord- 
ing to  Spurzheim,  the  fibres  or  fasciculi,  from  the 
olivary  and  restiform  bodies,  traverse  the  posterior 
and  middle  portions  of  the  great  ganglions,  from 
which  they  diverge  and  form  the  convolutions  of  the 
upper  and  posterior  parts  of  the  hemispheres  ;  and 
the  fasciculi  from  the  pyramidal  bodies  tra- 
verse the  anterior  portion  of  the  great  gang- 
lions, from  which  they  pass  into  the  smaller 
ganglions,    called  the  striated  bodies  (250), 
where,  again,  they  are  exceedingly  augmented 
in  number,  and  from  which  they  diverge  and 
form  the  inferior,  anterior,  and  external  convo- 
lutions of  the  front  and  middle  lobes  of  the 
brain  (Fig.  15,  a,  b).     The  pyramidal  bodies 
(A)  of  the  medullary  oblongata  he  considers 
the  rudiments  of  such  parts  of  the  brain  as  be- 
long to  the  intellectual  operations,  and,  in  man, 
the  olivary  (i)  and  part  of  the  restiform  bodies, 
as  the  roots  of  those  parts  that  pertain  to  the 
affective  manifestations.     And  in  accordance 
with  this  view,  he  says  that  in  the  animals 
below  man,  that  portion  of  the  legs  of  the  bram 
which  is  formed  by  the  olivary  fasciculi,  >s  much 
more  voluminous  than  that  portion  which  is 
formed  by  the  pyramidal  fascicuh  ;  and  as  we 
descend  in  the  scale  of  being,  its  relative  pro- 
portion  increases  continually  ;  while  m  man, 
that  portion  which  is  formed  by  the  pyramids 
fasciculi  constitutes  two-thirds  of  each  cerebral 

266  In  regard  to  the  arrangement  of  the  me. 
dullar'y  fibres  in  the  formation  of  the  convolu. 
tions  and  commissures  of  the  bram,  there  is  a 
wide  difference  of  opinion  between  the  most 
eminent  anatomists.  '  The  convolutions  inter- 
naUy  consist,'  says  Spurzheim,  'of  white  fibrra, 
which  are  covered  on  their  extremities  with 
cineritious  substance.  These  fibres,  which  ter. 
minate  the  nervous  bundles  of  the  cerebral 
crura,  are  not  all  of  the  same  length.  Many, 
especially  of  those  which  are  situated  on  the 
outer  sides  of  the  convolutions,  terminate  im- 
mediately  beyond  the  exterior  waUs  of  the 
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cavities  ;  the  others  extend  to  distances  progres- 
sively greater  as  they  run  more  centrally ;  those 
of  the  interior  extending  the  farthest  of  all.  It 
is  in  consequence  of  this  peculiar  structure  that  pro- 
longations and  depressions  are  formed  on  the  surface 
of  the  hemispheres.  The  cineritious  or  gray  sub- 
stance follows  all  the  forms  composed  by  the  white 
fibres,  and  covers  every  elevation  and  depression  with 
a  layer. 

2()7-  Concerning  the  commissures  of  the  hrain,  or 
those  parts  which  unite  the  two  hemispheres,  he  says 
— '  They  are  formed  by  the  converging  fibres.  Nothing,' 
he  continues,  '  can  be  easier  than  by  dissection  to 
prove  the  two  orders  of  cerebral  fibres  the  diverging 
and  converging,  and  to  show  that  the  mass  or  b\indle 
called  the  corpus  callosum  belongs  to  the  converging 
order.'  Yet  Tiedem  ann,  whose  authority  on  this 
subject  is  perhaps  equal,  if  not  superior,  to  that  of 
any  other  man,  declares  that  these  converging  fibres 
have  only  an  imaginary  existence,  that  they  are  not 
to  be  found  in  the  brain,  and  that  the  corpus  callosum 
is  formed  before  the  convolutions  (which  according  to 
Spnrzheim  give  rise  to  converging  fibres)  begin  to  ap- 
pear. 

^  268.  I  confess  that  my  own  inquiries  and  investiga- 
tions, which  have  been  somewhat  diligent  and  pro- 
tracted, have  resulted  in  impressions  much  more  in 
accordance  with  the  views  of  Tiedemann  than  with 
those  of  Gall  and  Spurzheim,  in  regard  to  the  con- 
verging fibres,  and  the  formation  of  the  commissures 
and  convolutions  of  the  brain.  If  nothing  can  be 
easier  than  by  dissection  to  prove  the  two  orders  of 
cerebral  fibres,  it  is  very  remarkable  that  so  few  have 
ever  succeeded  in  satisfying  themselves  by  actual  dis- 
section, of  the  existence  of  the  converging  fibres.  I 
have  conversed  with  many  able  anatomists  who  had 
dissected  many  brains,  and  who  believed  and  taught 
the  doctrine  of  Gall  and  Spurzheim  concerning  these 
fibres  ;  but  I  never  yet  saw  the  man  who  by  actual 
dissection  had  demonstrated  their  existence. 

269.  According  to  Tiedemann,  the  medullary  fibres 
that  issue  from  the  cerebral  ganglions  which  I  have 
already  described  (265),  at  first  form  a  thin  fibrous 
membrane  on  each  side  of  the  head.  These  mem- 
branes, in  the  progress  of  development,  curve  their 
superior  edges  in  towards  the  middle  line,  and  these 
edges  gradually  meet  and  unite,  and  thus  form  the 
corpus  callosum,  or  great  cerebral  commissure ;  and 
by  so  doing,  at  the  same  time,  form  the  two  hemis- 
pheres of  the  brain ;  which  as  yet  are  in  a  membra- 
nous state,  like  two  bladders,  without  any  appear- 
ance of  convolutions :  but  the  membrane  is  consider- 
ably thickened  by  the  additions  of  new  medullary 
matter  on  the  exterior  surface.  In  this  state  of  the 
brain  the  fibres  are  to  be  traced  from  the  medulla 
o^^ongata.  to  the  corpus  callosum,  and  it  is  evident 
that  the  fibres  which  terminate  in  and  form  this  com- 
missure, are  the  same  that  come  from  the  legs  of  the 
brain;  and  were  the  skull  sufficiently  capacious  for 
an  entire  development  of  the  cerebral  hemisphere  in 
this  form,  the  human  brain  might  come  to  full  matu- 
rity of  organization  and  of  functional  power  without 
a  single  convolution.  In  cases  of  hydrocephalus. 
Where  the  hemispheres  are  completely  expanded,  they 
are  merely  brought  back  into  that  membranous 
state  in  which  they  were  at  first.  And  this,  we 
know,  takes  place  without  any  perceptible  disturbance 
of  the  cerebral  function. 

270.  '  Were  the  diverging  fibres  of  the  great  cerebral 
ganglions  prolonged  directly  into  the  corpus  callosum,' 
says  Spurzheim,  '  ,t  would  be  extremely  difficult  to 
understand  how  they  could  be  elongated  to  the  degree 
occasional^  observed  in  hydrocephalus.  But  the 
difficulty  here  contemplated  is  purely  imaginary.  It 
18  not  claimed  that  in  thenormalstateof  a  fully  devel- 
oped brain  the  fibres  proceed  directly  from  the  gang- 
lions to  the  commissure,  but  that  the  membrane 


formed  by  these  fibres  is  so  folded  in  and  out  upon 
itself,  as  to  form  what  are  called  the  convolutions  of 
the  brain,  and  so  as  to  bring  the  greatest  extent  of 
surface  within  the  capacity  of  the  skull.  It  is  there- 
fore very  easy  to  understand  how  water,  slowly  accu- 
mulating in  the  cavities  of  the  brain,  gradually  raises 
up  the  corpus  callosum,  and  enlarges  the  capacity  of 
the  skull,  and  unfolds  the  hemispheres  into  their 
expanded  membranous  form  without  lacerating  any 
of  the  cerebral  texture,  or  disturbing  any  cerebral 
function.  It  is  before  the  convolutions  are  formed, 
and  Chose  cases  of  hydrocephalus  in  which  all  the 
convolutions  are  unfolded,  and  the  hemispheres  com- 
pletely expanded  into  their  original  membranous  state, 
that  the  fibres  proceed  directly,  or  rather  in  a  curved 
line,  from  the  ganglions  to  the  corpus  callosum.  I 
have  not  found  it  very  difficult  to  unfold  the  hemis- 
pheres of  a  recent  brain  in  this  manner,  and  spread 
it  out  into  an  extended  membrane  with  no  other  la- 
ceration of  the  parts  than  was  necessary  at  the  edges, 
in  order  to  bring  a  natural  hemisphere  into  a  plane  ; 
and  when  thus  unfolded,  it  is  very  easy  to  see  the 
blood-vessels  ramifying  over  the  whole  internal  sur- 
face, and  to  perceive  the  medullary  fibres  radiating 
like  the  sticks  of  an  open  fan,  from  the  meduUa  ob- 
longata to  the  ganglions,  and  from  the  ganglions  to 
the  great  commissure. 

271.  According  to  Tiedemann  and  to  my  own  con- 
victions, then,  when  the  cerebral  hemispheres  are  as 
fully  developed  in  the  extended  membranous,  or  blad- 
der-like form,  as  the  normal  capacity  of  the  skull 
will  allow,  the  membrane,  now  consisting  of  the  fibrous 
arrangements  of  the  white  substance,  with  a  thin 
covering  of  gray  substance  on  the  external  surface, 
begins  to  gather  into  folds,  so  as  to  continue  the  en- 
largement of  its  surface,  and  still  accommodate  itself 
to  the  capacity  of  the  skull.  In  this  manner  the  de- 
velopment of  the  hemispheres  proceeds,  till  a  nervous 
membrane  is  folded  up  in  the  cranial  cavity,  the  area 
of  whose  surface  is  several  times  greater  than  that  of 
the  inner  surface  of  the  skull ;  and  until  that  thin 
membranous  arrangement,  which  at  first  was  ex- 
pandfed  and  smooth,  is  so  closely  folded  upon  itself, 
and  by  the  general  curving  of  the  mass  to  adapt  itself 
to  the  capacity  and  shape  of  the  skull,  the  internal 
parts  are  so  closely  pressed  together  and  compacted  as 
to  give  to  the  external  surface  of  the  hemispheres 
those  elevations  and  depressions  which  are  called  the 
convolutions,  and  to  the  medullary  matter  the  appear- 
ance of  a  thick  solid  wall  or  mass.  By  the  general 
curving  of  this  wall,  also,  in  order  to  come  into  the 
spherical  shape  of  the  skull,  the  corpus  callosum  or 
great  commissure  is  brought  down  on  the  middle  line 
near  to  the  base  of  the  brain,  and  thus  are  formed, 
by  the  same  disposition  of  parts,  the  great  external 
fissure  extending  from  the  forehead  to  the  occiput, 
between  the  two  halves  of  the  brain  (fig.  16),  and 
the  great  internal  ventricles  or  cavities  of  the  hemis- 
pheres. Other  smaller  cavities  are  likewise  formed 
at  and  near  the  centre  and  base  of  the  brain,  by  the 
relative  position  of  difi'erent  parts.  But  as  the  minute 
description  of  them  would  serve  in  no  degree  to  illus- 
trate any  known  physiological  principles,  I  shall  say 
nothing  more  concerning  them. 

272.  Each  hemisphere  of  the  brain  thus  developed 
is  subdivided,  in  the  descriptions  of  anatomy,  into 
three  lobes  :  an  anterior  lobe  lying  in  the  forehead 
(fig.  15,  a),  a  posterior  lobe  lying  in  the  back  part  of 
the  head  and  over  the  little  brain  (A),  and  a  middle 
lobe  lying  in  the  region  of  the  ear  (A).  Each  of  these 
lobes,  again,  is  composed  superficially  of  a  number  of 
apparent  convolutions  of  the  cerebral  substance,  so 
that  the  whole  external  surface  of  the  brain  is  a  suc- 
cession of  irregular  elevations  and  depressions  ;  and 
this  irregular  or  uneven  surface,  it  will  be  remem- 
bered, is  everywhere  covered  by  a  thin  layer  of  the 
gray  substance  (fig.  16).    The  vascular  membrane 
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called  the  pia  mater,  whicli  surrounds  the  spinal  mar- 
row  (239),  comes  up  and  expands  over  tlie  little  brain 
and  brain  proper,  adhering  in  all  parts  closely  to  the 
surface,  and  dipping  into  every  depression,  fissure, 
and  cavity.  Over  this  is  spread  the  arachnoid  or  spi- 
der's-web  membrane,  which  also  continues  up  from 
the  spinal  marrow,  and  is  everywhere  constantly 
moistened  with  a  serous  fluid ;  and  which,  beside 
covering  the  cerebrum  and  cerebellum,  forms  a  sheath 
or  envelope  for  all  the  nerves  and  all  the  vessels  which 
enter  or  issue  from  the  skull ;  and  finally,  enveloping 
the  whole,  the  strong  fibrous  membrane  called  the 
dura-mater,  continues  up  from  the  spinal  canal,  and 
expands  and  lines  the  inner  surface  of  the  skull 
throughout,  dips  down,  by  what  is  called  the  falci- 
form process,  between  the  hemispheres  of  the  brain 
to  the  corpus  callosum,  forms  a  partition  between  the 
posterior  lobes  of  the  brain  and  the  little  brain  called 
the  tentorium,  and  also  separates  the  two  lobes  of  the 
little  brain. 

Fig.  16. 


Top  of  the  brain,  showing  the  convolutions,  and  the  fissure 
between  the  two  hemispheres. 


273.  The  two  hemispheres  of  the  hram  are  united, 
as  I  have  said,  on  the  middle  line  by  the  great  com- 
missure or  corpus  callosum  which  lies  near  the  base. 
There  are  also  smaller  commissures  m  the  anterior 
and  posterior  parts.    But  the  principal  bond  of  union, 
and  that  on  which  the  unity  of  the  brain  and  of  its 
functions,  as  a  single  organ,  or  as  a  single  system  ot 
organs,  mainly  depends,  is  established  at  the  focal 
point,  at  or  near  the  top  of  the  medulla  oblongata, 
from  which  the  fibres  composing  the  legs  of  the  brain 
rise  and  diverge.    'The  corpus  callosum,  says  iJr. 
Spurzheim,  '  may  be  split  through  its  entire  length, 
without  destroying  the  unity  of  function  of  the  two 
hemispheres.  ^^^^^^^^  arrangement  of  the  medullary 
substance  of  the  brain  (1G2),  and  the  disposition  of 
the  fibres  in  the  texture  and  general  conformation  ot 
the  cerebral  hemispheres,  have,  of  late  years,  been 
rendered  matters  of  very  considerable  interest  by  the 
views,  originally  advanced  by  Dr.  Gall,  and  since 
advocated  by  Spurzheim  and  others,  concerning  the 


relation  existing  between  particular  parts  of  the  brain 
and  particular  intellectual  and  moral  powers  and 
manifestations. 

275.  According  to  these  views  as  first  advanced  by 
Gall,  a  certain  number  of  medullary  fibres  radiating 
from  the  cerebral  ganglions  in  each  hemisphere,  form 
a  fasciculus  or  bundle,  which  proceeds  to  the  surface 
of  the  brain,  and  constitutes  a  special  organ,  the  sin- 
gle and  exclusive  function  of  which  is  the  manifesta- 
tion of  a  specific  propensity,  sentiment,  or  intellectual 
power.  Of  these  special  organs.  Gall  described  and 
located  twenty-seven  pairs,  including  the  two  lobes 
of  the  cerebellum  as  a  single  pair  ;  the  organs  of  one 
hemisphere  corresponding  precisely  with  those  of  the 
other,  as  one  eye  or  ear  does  with  the  other. 

276.  Spurzheim,  who  was  a  pupil  of  Gall's,  em- 
braced the  views  of  his  master  with  great  confidence 
and  zeal,  and  from  that  hour  devoted  his  whole  life 
with  untiring  industry  to  those  researches  and  inves- 
tigations by  which  he  hoped  to  erect  the  theory  into 

a  complete  and  well-established  science ;  and 
if  he  did  not  live  to  accomplish  all  that  he 
desired,  he  certainly  succeeded  in  producing 
a  powerful  impression  on  the  intellectual 
world,  and  in  convincing  thousands  of  the 
correctness  of  his  doctrines.     He  was  pro- 
bably more  successful  in  unfolding  the  brain, 
and  did  more  to  introduce  a  correct  mode  of 
dissecting  and  studyingthat  important  organ, 
than  any  other  man.     But  such  is  the  soft- 
ness of  the  cerebral  substance,  and  the  deli- 
cacy of  its  tissue,  that  it  is  impossible,  by 
any  artificial  means,  to  push  our  enquiries 
very  minutely  into  the  details  of  its  intimate 
structure  and  arrangement,  with  an  entire 
certainty  of  ascertaining  the  truth  on  every 
point.      Hence,  notwithstanding  the  con- 
fidence with  which  Spurzheim  insisted  on 
the  existence  of  an  order  of  converging  fibres 
which  originate  in  the  cerebral  convolutions 
and  terminate  mainly  in  the  corpus  callosum, 
and  declared  that  'nothing  is  more  easy 
than  to  prove  this  by  dissection,'  yet  all  his 
followers  have  been  obliged  to  receive  this 
purely  as  a  matter  of  faith,  for  no  one, 
believe,  has  been  able  to  demonstrate  the 
truth  of  the  statement.    The  course  pur 
sued  by  Tiedemann  is,  therefore,  a  far  more 
correct  and  sure  way  of  coming  at  the  truth, 
in  regard  to  the  intimate  texture  of  the 
brain.    He  carefully  watched  the  cerebral 
development  in  all  its  stages,  from  the  first 
appearance  of  any  of  its  parts  to  its  fuU 
maturity.    He  saw  the  several  parts  m  their 
rudiments,  saw  them  in  their  more  advanced 
state,  saw  the  thin  membranes  of  the  hem- 
ispheres before  they  were  united  to  the  cor- 
pus caUosum,  saw  them  when  partially  and  when 

completely  united,  saw  the  t'^"  '^^^'^P'^f  ,^,,^5^ 
thus  united,  expanded  and  smooth  like  wo  distended 
bladders  lying  side  by  side,  saw  them  when  they  firs 
beffan  to  gather  into  folds,  and  saw  them  when  closely 
folded  in  the  full-formed  brain.  .Yet  even  in  this 
mode  of  investigation  it  was  possible  for  him  to  be 
deceived  in  regard  to  the  origin  and  disposition  ot 
some  of  the  parts  ;  but  the  prohabi  ity  of  error  m 
this  mode  is  incomparably  less  than  in  that  pursued 

^^S^rThl"^' already  presented  Spurzheim's  descrip- 
tion of  the  cerebral  convolutions,  and  of  the  manner 
n  which  they  are  formed  (2G6).  But  if  Tiedemann  is 
correct  in  regard  to  the  membranous  arrangement  of 
the  medullary  fibres,  and  of  the  folding  of  that  mem- 
branTsoast6form  ^hat  are  called  the  convolutions 
of  the  hemispheres  in  the  manner  I  have  desc"bed 
(271),-^nd  that  he  is  correct,  I  must  still  insist,  is  fii  ly 
proved  by  the  complete  unfolding  of  the  brain  mto  its 


SCIENCE  OF  HUMAN  LIFE. 


43 


membranous  form,  in  some  cases  of  hydrocephalus, — 
then  Spurzheim  was  in  eiTor,  not  only  in  regard  to 
the  existence  of  an  order  of  converging  fibres,  but 
also  in  regard  to  that  arrangement  of  the  diverging 
fibres  which  he  describes  in  speaking  of  the  forma- 
tion of  the  convolutions. 

278.  But  if  it  were  fully  demonstrated  that  Spurz- 
heim was  in  error  on  both  these  points,  it  would  not 
necessarily  follow  that  his  theory  concerning  the  re- 
lation between  certain  parts  of  the  brain  and  certain 
powers  of  the  mind  is  incorrect.  The  truth  of  this 
theory  is  not  to  be  demonstrated  by  cerebral  anatomy, 
but  by  cerebral  physiology  ;  and  it  is  equally  possible 
for  such  physiological  powers  to  be  possessed  by  the 

I    brain,  whether  its  organization  is  according  to  the 
descriptions  of  Spurzheim  or  those  of  Tiedemann. 

279.  I  have  said  that  Gall  described  and  located 
twenty-seven  pairs  of  cerebral  organs.     To  these 
Spurzheim  added  eight  pairs,  which  he  described  and 
located  ;  and  conjectured  two   airs  more,  the  location 
of  which  he  only  suggested.    So  that,  according  to 
Spurzheim,  we  have  thirty-five,  and  perhaps  thirty- 
seven,  or  more  pairs  of  cerebral  organs  appropriated 
to  the  propensities,  sentiments,  and  intellect.  The 
two  pairs  conjectured  by  Spurzheim  have  with  more 
confidence  been  described  and  located  by  some  of  his 
followers ;  and,  indeed,  some  of  the  more  bold  and 
zealous  phrenologists  multiply  and  locate  organs  ad 
libilum,  to  suit  their  convenience,  to  meet  their  exi- 
gencies, or  according  to  their  convictions  from  obser- 
viation.      The  character  and  location  of  these  organs 
I  shall  describe  according  to  the  views  of  Gall  and 
Spurzheim,  when  I  come  to  treat  of  the  physiology  of 
the  brain  (534).     It  may  be  well,  however,  in  this 
place,  to  say  that  phrenologists,  so  far  as  I  am  in- 
formed, are  not  decided  in  opinion  whether  the  think- 
ing power  of  the  brain  belongs  more  especially  and 
intimately  to  the  gray  substance  of  the  surface,  or  to 
the  white  medullary  fibres  which  form  the  convolu- 
tions (ICl,  162). 

280.  From  the  view  which  I  have  presented  of  the 
cerebro-spinal  system,  it  will  be  perceived  that  all  the 
nerves  of  the  trunk  and  extremities  appear  to  con- 
verge, as  it  were,  toward  the  head  of  the  medulla  ob- 
longata (251),  and  all  the  nerves  and  medullary  fibres 
within  the  cranium  converge  towards  the  same  point. 
All  the  parts  above  this  point  may  be  destroyed 
by  slow  disease,  without  destroying  the  power  of 
animal  sensation  and  of  voluntary  motion  ;  and  all 
the  parts  below  the  medulla  oblongata  may  be  para- 
lyzed by  disease,  without  immediately  abolishing  the 
intellectual  powers.  It  may,  therefore,  be  asserted 
with  great  confidence,  that  the  grand  centre  of  ani- 
mal life  is  at  or  near  the  top  of  the  medulla  oblongata. 
I  do  not,  however,  intend  to  imply  that  vitality  pecu- 
liarly resides  at  this  point,  but  that  here  seems  to  be 
such  a  focal  point  of  the  whole  nervous  machinery  of 
the  cerebro-spinal  system,  that  we  can  at  this  place 
put  our  finger  on  the  whole  at  once,  and  instantane- 
ously arrest  all  the  functions  of  this  system  of  nerves. 
It  is  therefore  the  centre  of  animal  perception  and  of 
voluntary  action  ;  the  point  to  which  all  animal  sen- 

!  sations  are  directly  conveyed,  or  by  which  they  are 
perceived,  and  from  which  all  the  mandates  of  voli- 
:  tion  are  transmitted  directly  to  the  muscles  of  volun- 
1  tary  motion. 

281.  I  have  already  more  than  once  alluded  to  the 
'  duplicate  form  of  all  those  parts  in  the  human  body 
•  which  belong  to  animal  life  (238).  If  the  body  be 
'  divided  on  the  middle  line,  it  will  be  found  to  consist 
<  of  two  precisely  corresponding  halves  :  the  bones,  the 
I  muscles,  and  the  nerves  of  one  side,  correspond  almost 
(exactly  with  those  of  the  other.  The  parts  uniting 
( on  the  middle  line  are  composed  of  two  corresponding 
1  halves,  as  the  tongue,  the  nose,  the  mouth,  etc.; 
'while  those  removed  from  the  middle  line  are  in  cor- 
r  responding  pairs,  as  the  eyes,  the  ears,  the  upper  and 


lower  extremities,  etc.  The  nerves  of  the  two  halves 
of  the  cerebro-spinal  system  are  very  exact  and  sym- 
metrical in  their  resemblance  to  each  other.  The 
right  and  left  half  of  the  brain  and  spinal  marrow, 
and  all  the  nerves  connected  with  them,  are  almost 
precisely  alike.  Yet  it  is  an  interesting  fact  that 
this  symmetry  is  less  perfect  in  man  than  in  the  ani- 
mals below  him.  '  Considered  either  in  regard  to 
symmetry  or  structure,'  says  Meckel,  'the  nervous 
system  of  man  is  less  regular  than  that  of  other  ani- 
mals, even  those  which  are  nearest  to  him.  In  fact, 
the  halves  of  the  nervous  system  correspond  more  per- 
fectly in  the  mammalia,  and  the  deviations  from  the 
normal  state  in  those  animals  are  rarer  than  in  man.' 
This  difference  is  very  certainly  not  an  aboriginal  one, 
but  is  most  unquestionably  a  degeneracy  in  the  human 
species,  and  without  doubt  has  resulted  from  the  volun- 
tary habits  of  man. 

282.  In  the  domain  of  organic  life,  though  there  is 
some  approach  to  the  duplicate  form,  yet  there  is  no 
regularity  or  symmetric  correspondence.  The  two 
lungs  do  not  exactly  correspond,  nor  do  the  two  halves 
of  the  heart.  Indeed  there  is  an  evident  oneness  of 
system  and  economy  in  the  domain  of  organic  life. 
_  283.  We  have  seen  that  this  system  of  nerves  pre- 
sides over  all  the  vital  functions  by  which  the  body  is 
formed  and  sustained  (218 — 231),  and  that  the  nerves 
of  animal  life,  with  their  muscles,  bones,  etc.,  are 
purely  organs  of  external  relation,  whose  office  it  is 
to  perceive  those  external  wants,  the  supply  of  which 
requires  their  exercise,  and  to  perceive  and  procure 
those  external  materials  by  which  the  internal  wants 
are  supplied  (233).  These  important  functional  rela- 
tions make  it  necessary  for  the  two  systems  of  nerves 
to  be  so  connected  that  the  requisite  media  of  commu- 
nication shall  be  established  between  them  ;  and  the 
mutual  dependencies  of  the  two  systems  also  require 
them  to  be  intimately  reciprocal  in  sympathy.  I  shall 
therefore  now  proceed  to  speak  of  these  conkexioks 

AND  SYMPATHIES. 

284.  It  will  be  recollected  that,  when  treating  of  the 
nerves  of  organic  life,  I  spoke  of  a  range  of  ganglions 
lyiiig  on  each  side  of  the  back-bone  (220),  connected 
by  intermediate  cords,  and  extending  from  the  base  of 
the  skull  to  the  lower  extremity  of  the  spinal  column  ; 
and  that  these  ranges  are  connected  with  the  great 
centre  of  organic  life,  by  numerous  cords  radiating 
from  that  centre  and  terminating  in  many  of  these 
peripheral  or  limiting  ganglions.    Of  these  ganglions 
there  are  usually  on  each  side  three  in  the  neck,  twelve 
in  the  region  of  the  back,  five  in  the  region  of  the 
loins,  and  three  or  four  in  the  sacral  regions.  These 
ganglions  lie  near  where  the  spinal  nerves  of  animal 
life  are  connected  with  the  spinal  marrow  ;  and  as  the 
spinal  nerves  pass  by  the  ganglions,  each  ganglion 
gives  oiFtwo  branches,  which  proceed  outward  a  short 
distance,  and  join  the  corresponding  spinal  nerve. 
One  of  these  branches  is  usually  larger  and  more  pulpy 
than  the  other,  and  sends  some  twigs  to  the  muscles 
between  the  ribs.    This  is  supposed  to  be  more  espe- 
cially the  medium  of  communication  from  the  ganglion 
to  the  spinal  nerve :  and  the  other,  which  is  smaller, 
whiter,  and  gives  off  no  twigs,  is  supposed  to  be  the 
medium  of  communication  from  the  spinal  nerrj  to 
the  ganglion.    All  the  ganglions  in  the  two  ranges 
also  give  off  filaments  which  go  with  the  nerves  of 
animal  life  to  the  muscles  of  voluntary  motion ;  and 
more  especially  to  those  voluntary  muscles  which  are 
concerned  in  the  function  of  respiration.    The  highest 
ganglion  of  the  range  on  each  side,  lies  at  the  base  of 
the  skull,  and  sends  a  branch  upwards,  which,  divid- 
ing into  twigs,  forms  a  kind  of  plexus  around  the  main 
artery  of  the  brain,  and  passing  with  it  into  the  cra- 
nium, unites  with  two  or  three  cerebral  nerves,  and 
particularly  the  trifacial,  which  is  so  important  a  nerve 
of  the  head.    This  last  nerve  also,  it  will  be  remem- 
bered, after  passing  out  of  the  cranium,  unites  in  its 
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various  ramifications  extensively  with  the  nerves  of 
organic  life  (254).  Such  are  the  connexions  between 
the  limiting  ganglions  of  organic  life  and  the  nerves 
of  animal  life. 

2S5.  The  upper  central  connexions  are  mainly  es- 
tablished by  the  pneumogastrie.  This  nerve,  it  will 
be  remembered,  issues  from  or  near  the  grand  centre 
of  perception  and  action  of  the  nerves  of  animal  life 
(245),  and  by  its  branches  forms  connexions  with 
almost  every  nerve,  both  animal  and  organic,  in  the 
region  of  the  throat  and  neck,  and  also  forms  exten- 
sive connexions  with  the  nerves  of  organic  life  in  the 
thoracic  cavity,  and  unites  freely  in  the  stomach  with 
the  nerves  coming  directly  from  the  great  centre  of 
organic  life,  and  finally  sends  some  twigs  directly  to 
that  centre  itself  (247). 

286.  Another  and  more  extensive  and  general  con- 
nexion is  formed  between  the  two  systems  of  nerves, 
by  that  arrangement  on  which  the  body  in  all  its  parts 
and  tissues  depends  for  sustenance.  The  nerves  of 
organic  life  appropriated  to  the  vascular  system,  and 
which  preside  over  all  its  varied  functions,  penetrate 
with  the  vessels  to  which  they  belong,  into  every  struc- 
ture of  the  body.  Even  the  brain  and  spinal  marrow, 
and  all  the  nerves  of  the  body,  are  nourished  by  blood- 
vessels over  whose  functions  the  nerves  of  organic  life 
preside.  By  this  universal  presence  and  functional  re- 
lation, the  nerves  of  organic  life  are  brought  into  im- 
portant connexions  with  those  of  the  cerebro-spinal 
system.  This  species  of  connexion  is  largely  formed 
in  the  extended  membrane  which  constitutes  the 
covering  of  the  body  ;  and,  therefore,  for  the  sake  of 
showing  still  farther  the  anatomical  connexions  and 
functional  and  sympathetic  relations  between  the  do- 
mains of  organic  and  animal  life,  I  shall  introduce 
in  this  place  a  general  description  of  the  skin,  re- 
serving the  more  minute  details  till  I  come  to  speak 
of  its  particular  functions. 

287.  In  the  vegetable  kingdom  there  are  some  spe- 
cies which  may  be  torn  up  by  the  roots  and  inverted, 
placing  their  tops  downwards  in  the  earth,  and  their 
roots  in  the  place  of  their  boughs,  and  the  order  of 
their  vegetation  will  change,  and  their  tops  will  become 
roots  and  their  roots  boughs  with  their  twigs,  leaves, 
etc.    So  in  the  animal  kingdom  there  are  some  spe- 
cies which  may  be  turned  inside  out,  and  they  will 
live  on,  apparently  as  well  as  before  ;  the  membrane 
which  was  internal  performing  all  the  necessary  func- 
tions of  the  external,  and  that  which  was  external  per- 
forming all  the  necassary  functions  of  the  internal  skm. 
This  corresnondence  of  anatomical  structure  and  func- 
tional capability  between  the  inner  and  outer  skin,  is 
continued  to  a  considerable  extent  through  the  whole 
animal  kingdom,  up  to  the  human  species.    In  man, 
a  peculiar  membranous  texture  of  cellular  tissue  covers 
the  whole  external  surface  of  the  body  like  a  sack  ; 
continuing  over  the  lips  and  up  the  nostrils,  the  same 
membrane  lines  the  cavities  of  the  mouth  and  nose, 
covering  the  tongue,  etc.,  and  still  continuing  back- 
ward and  downward,  it  covers  and  lines  all  the  parts 
of  the  throat,— lines  the  windpipe,  and  extends  thro 
all  its  innumerable  branches  in  the  lungs,  lining 
all  the  air-passages  and  cells,  and  presenting  to  the 
air  in  the  lungs  an  extent  of  surface  equal  to  the  whole 
external  skin  of  the  body ;  and  some  think,  much 
greater.    The  same  membrane  also  continues  down 
the  meatpipe,  lining  it  and  the  stomach  and  the  whole 
intestinal  canal  and  the  ducts  which  open  into  it. 
This  membrane,  throughout  its  whole  extent,  is  a 
delicate  net-work,  with  an  almost  infinite  number  of 
extremely  small  meshes.   Through  these  meshes  pene- 
trate in  countless  numbers  the  almost  inconceivably 
minute  terminations  of  capillary  vessels  of  the  san- 
guiferous and  lymphatic  systems,  with  their  accom- 
panying and  presiding  nerves     Besides  these,  innu- 
merable filamentary  extremities  of  the  nerves  of  sen. 
sation  pass  through  the  meshes  of  the  membrane  m 


the  same  manner.    These  vessels  and  nerves  are  so 
minute,  so  numerous,  and  so  intimately  associated, 
that  it  is  not  possible  to  puncture  the  skin  in  any 
place,  with  the  point  of  the  finest  needle,  without 
wounding  both  a  nerve  and  a  blood-vessel.  According 
to  some  anatomists,  this  vasculo-nervous  web  is  so 
constructed  as  to  form  a  kind  of  nap  on  the  exterior 
face  of  the  membrane,  somewhat  like  the  pile  upon 
velvet.     This  nap,  however,  and  particularly  that 
portion  of  it  which  consists  of  the  nerves  of  sensation, 
is  longer  and  thicker  in  some  parts  than  in  others 
(242)  ;  as  on  the  ends  of  the  fingers,  etc.,  externally, 
and  in  the  stomach  and  small  intestines  internally. 
To  lubricate  these  exquisitely  delicate  little  organs, 
and  preserve  them  in  a  condition  proper  for  the  per- 
formance of  their  functions,  they  are  everywhere  sur- 
rounded by  or  imbedded  in  a  thin  body  of  mucus. 
This,  on  the  external  surface,  is  called  the  rete  muco- 
sum,  and  contains  the  substance  which  gives  the  color 
to  the  skin  ;  being  black  in  the  negro,  copper-colored 
in  the  Indian,  white  in  white  people,  etc.    Still  far- 
ther to  protect  these  delicate  little  organs  from  the 
rude  and  improper  contact  and  influence  of  external 
things,  the  whole  external  surface  is  covered  with  a 
thin  transparent  horny  substance  called  the  epidermis 
or  cuticle.    This,  however,  becomes  very  thick  and 
hard  on  parts  subjected  to  much  friction,  as  the  bot- 
toms of  the  feet,  the  palms  of  the  hands  and  insides 
of  the  fingers  of  laboring  men,  etc.    On  the  lips,  nos- 
trils, etc.,  where  the  external  skin  fades  into  the  in- 
ternal, the  cuticle  is  extremely  thin.    In  some  ani- 
mals a  very  delicate  epidermis  or  cuticle  continues 
inward,  lining  the  mouth,  meatpipe,  and  stomach  ; 
and  some  anatomists  have  supposed  this  to  be  the  case 
in  man.* 

288.  We  see,  then,  that  the  external  surface  of  the 
body,  and  the  cavities  of  the  mouth,  nostrils,  wind- 
pipe, air-passages,  and  cells  of  the  lungs,  meatpipe, 
stomach,  intestinal  tube,  etc.,  constitute  the  confines 
of  the  incorporated  living  system,  through  which  it 
communicates  with  the  external  world  ;  and  all  these 
surfaces  are  covered  by  the  same  continuous,  delicate, 
net-like  membrane,  through  which  must  pass  every 
thing  that  enters  into  or  issues  from  the  living  system. 
And  for  the  purpose  of  introducing  into  the  system 
all  materials  necessary  to  sustain  the  vital  economy, 
and  of  conducting  from  it  all  that  the  vital  economy 
has  no  further  use  for.  or  that  would  clog  or  oppress 
or  disturb  or  destroy  the  operations  of  the  economy, 
the  innumerable  vessels  which  I  have  just  named 
pass  through  the  meshes  of  the  membrane,  and  form 
a  vascular  web  upon  its  exterior  face  ;  and  with  these, 
also,  the  myriads  of  most  exquisitely  delicate  feelers, 
whose  office  is  with  strictest  integrity  to  give  their 
respective  centres  of  perception  and  action  all  neces- 
sary information  concerning  the  presence  and  qualities 
of  external  things,  with  reference  to  the  interests  of 
the  vital  economy.  .  , 

289.  In  regard  to  the  substances  conveyed  into  the 
living  system,  the  little  vessels  differ  in  function  m 
the  different  parts  of  the  internal  and  external  sur- 
face,  as  we  shall  see  hereafter ;  and  this  is  also  true 
concerning  the  substances  conveyed  out  of  the  system 
Still,  however,  there  is,  to  some  extent,  a  general  cor 
respondence  of  function  throughout  the  whole  confines 
of  the  living  system  ;  and  especially  the  eliminating 
functions,  or  those  which  convey  substances  from  the 
body.  The  external  skin,  and  that  of  the  lungs  and 
alimentary  canal,  in  many  respects  very  nearly  re- 
semble each  otiier,  in  regard  to  the  substances  which 
they  throw  off  from  the  system;  and  they  are,  to  o. 
considerable  extent,  reciprocal  or  vicarious  m  their 
offices,  the  excess  of  one  corresponding  with  the  sup- 

.  Doctor  Horner,  of  Philadelphia  has  ["^"""y  <|^";°"^'7lJ^ 
the  existence  of  an  epidermis  throughout  tlie  "hole  length  of  Ae 
alimentlry  canal,  of '^hich  1  shall  ^P^''^  more  parUcularly  whea 
I  come  to  describe  the  parUcular  anatomy  of  the  parts. 
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pression  of  another.  The  internal  skin,  which  lines 
the  mouth,  nostrils,  windpipe,  meatpipe,  stomach,  in- 
tesfinal  tube,  etc.,  is,  in  the  descriptions  of  anatomy 
and  physiology,  called  the  mucous  membrane. 

290.  The  myriads  of  little  feelers  or  filamentary 
extremities  of  the  nerves  of  sensation  in  the  external 
skin,  are  nerves  of  animal  life,  and  are  connected  with 
the  back  portion  of  the  spinal  marrow  (242),  and 
through  it  with  the  top  of  the  medulla  oblongata  and 
brain.  Those  of  the  internal  skin  or  mucous  mem- 
brane, are  nerves  of  organic  life  (230),  and  are  con- 
nected with  their  special  centres  of  perception  and 
action,  and  through  them  with  the  grand  centre  of 
organic  life  (226).  The  nerves  of  animal  sensibility 
also  extend  to  all  portions  of  the  mucous  membrane 
which  line  or  cover  parts  subject  to  the  control  of  the 
WILL,  or  which  perform  voluntary  functions,  as  the 
mouth,  throat,  etc. 

291.  Thus  we  see  that  the  skin,  as  a  whole,  consti- 
tutes a  very  extensive  medium  of  connexion  and  func- 
tional relation  between  the  nerves  of  organic  and  those 
of  animal  hfe;  and  the  sympathetic  relations  and  re- 
ciprocities are  equally  direct  and  powerful.  The  mu- 
cous  membrane  of  the  alimentary  canal  and  lungs 
sympathizes  directly  and  powerfully  in  all  the  irrita- 
tions and  aflfections  of  the  external  skin;  and  the 
whole  external  skin,  in  turn,  sympathizes  in  all  the 
irritations  and  affections  of  the  mucous  membrane: 
this  is  particularly  the  case  in  all  morbid  affections  of 
the  external  and  internal  skin. 

ORGANIC  AND  ANIMAL  SENSIBILITY. 

292.  I  have  often  spoken  of  organic  and  animal 
sensibility.  It  is  very  important  that  the  meaning 
of  these  terms  should  be  fully  understood.  Strictly 
speaking,  there  are  several  species  of  sensibility  in 
the  human  body.  That  vital  property  of  the  muscles 
which  renders  them  susceptible  of  the  action  of  their 
appropriate  and  other  stimuli,  may  be  considered  a 
species  of  organic  sensibility,  but  it  is  generally  called 
irritability;  and  the  term  sensibility  is  only  ap- 
plied to  the  nerves.  To  make  this  deeply  interesting 
subject  as  plain  as  possible,  it  is  necessary  that  I 
should  recapitulate  for  a  moment.  I  have  said  that 
the  large  nervous  mass  lying  back  of  the  pit  of  the 
stomach  is  the  great,  primary,  and  common  centre  of 
organic  life,  and  that  the  numerous  smaller  masses, 
or  subordinate  brains,  are  the  special  centres  of  par- 
ticular organs  or  apparatuses  of  organs  ;  and  that  the 
top  of  the  head  of  the  spinal  marrow  is  the  centre  of 
the  nerves  of  animal  life,  or  the  centre  of  the  nerves 
of  external  relation. 

293.  Now  let  us  understand  the  extent  of  the  func- 
tional powers  of  these  several  centres. 

tn}\^^^  first  place,  the  special  centres  of  organic  life 
(219)  preside  over  the  functions  of  their  particular 
organs ;  and  so  far  as  each  particular  function  is  iso- 
K^^^*^"™  functions  of  other  organs,  the  centre 
which  presides  over  it  is  an  independent  and  sove- 
reign centre  of  perception  and  action  ;  but  so  far  as 
It  is  immediately  associated  with  the  function  or  func- 
tions of  other  organs,  the  presiding  centre  is  confede- 
rated with  other  special  centres  ;  and  so  far  as  each 
function  IS  related  to  the  great  common  centre  as  a 
constituent  part  of  the  common  whole  of  organic  life, 
each  special  centre  is  subordinate  to  the  great  com- 
mon centre ;  and  so  far  as  the  common  whole  of 
organic  life  requires  the  exercise  of  the  organs  of  ex- 
ternal relation.  It  is  in  a  manner  subordinate  to  the 
centre  of  animal  life.    The  functional  powers  of  this 

»f  **'^r"'u'  perception  of  the 

wants  of  the  internal  system  as  a  whole,  such  as  the 
want  of  air,  food,  drink,  etc. ;  second,  the  perception 
ot  tne  external  materials  and  means  bv  which  the 
internal  wants  can  be  satisfied  ;  and  third,  the  exer- 
tion  of  that  influence  by  which  the  voluntary  muscles 
are  contracted,  and  the  motions  are  performed,  neces- 
sary for  supplying  the  internal  wants. 


294.  We  see  then,  that  when  there  is  a  general 
state  of  health  throughout  the  body,  and  all  things 
in  the  vital  domain  are  as  they  should  be,  and  every 
function  properly  performed,  the  special  centres  only 
have  perception  of  what  is  taking  place  in  their  own 
appropriate  spheres,  while  the  great  common  centre 
has  perception  of  the  general  condition  of  each  par- 
ticular  organ,  and  presides  in  a  general  manner  over 
the  whole  domain  of  organic  life.    The  centre  of  ani- 
mal life,  therefore,  has  no  perception  of,  nor  control 
over,  the  particular  functions  of  organic  life.    It  only 
has  cognizance  of  those  general  wants  of  the  internal 
system  which,  though  referred  to  particular  organs, 
are  still  the  common  wants  of  the  whole  system.  The 
functions  of  the  stomach,  intestinal  canal,  liver,  pan 
creas,  and  all  the  other  organs  within  the  exclusive 
domain  of  organic  life,  are,  in  a  state  of  perfect  health 
and  good  order,  no  more  perceived  by  the  centre  of 
animal  life,  than  they  would  be  if  they  belonged  to 
another  distinct  individual  animal  (228).    Hence  we 
say  that  the  nerves  of  organic  life  have  no  animal  sen- 
sibility.   They  may  in  a  state  of  health  be  touched, 
cut,  or  lacerated,  and  the  animal  will  suffer  no  pain, 
because  the  centre  of  animal  perception  has  no  con- 
sciousness of  the  act.    But  the  performance  of  the 
functions  of  external  relation,  over  which  the  centre 
of  animal  life  presides,  requires  that  this  centre  should 
have  an  extensive  perception  of  external  things  with 
all  their  qualities  and  conditions.    The  qualities  of 
density  or  resistance,  heat,  cold,  etc..  must  be  felt  by 
the  animal.    Hence  a  part  of  the  nerves  of  animal 
life  (242),  are  endowed  with  the  vital  power  of  con- 
veying to  the  centre  of  animal  perception  the  impres- 
sions of  touch,  heat,  cold,  etc. ;  and  as  the  things  and 
qualities  in  relation  to  which  this  sense  exists,  may 
annoy  and  injure  the  body  in  every  part,  the  sense  is 
universal  in  the  domain  of  animal  life.    The  whole 
external  skin  is  largely  supplied  with  nerves  which 
constitute  it  a  general  organ  of  touch.    The  limits  of 
the  internal  skin,  and  the  muscles  or  flesh  generally, 
also  receive  a  measured  supply  of  these  nerves.  That 
property  or  power  of  the  nerves  of  animal  life,  then, 
which  enables  us  to  feel  heat  and  cold,  and  to  know 
when  any  thing  wounds  or  touches  us,  and  to  perceive 
the  qualities  of  hard,  soft,  rough,  smooth,  etc.,  is  what 
is  usually  called  common  animal  sensibility ;  and  the 
exercise  of  this  power,  or  the  pleasurable  and  painful 
feeling  excited  in  these  nerves  by  contactor  otherwise, 
we  call  animal  sensation.    This,  I  have  said  (242),  is 
the  fundamental  faculty  of  external  relation,  and  in 
some  degree  is  always  present  when  animal  life  exists. 
It  is  a  specific  power  which  gives  the  centre  of  animal 
life  the  perception  of  certain  qualities  of  external 
things,  and  is  as  truly  a  special  sense  as  any  in  the 
body  (253).    But  there  are  other  qualities  of  external 
things  which  exist  in  relation  to  organic  life,  that  are 
not  perceived  by  this  sense  or  power.    For  the  per- 
ception of  these,  therefore,  the  animal  is  endowed 
with  other  special  senses  or  faculties  of  external  rela- 
tion.   The  first  of  these,  and  that  which  comes  near- 
est to  the  sense  of  touch,  and  is  perhaps  most  inti- 
mately associated  in  organization  with  it,  is  the  sense 
of  taste  (254),  by  which  the  animal  perceives  certain 
qualities  of  external  things  which  relate  to  the  ali- 
mentary wants  of  organic  life,  such  as  sweet,  sour, 
bitter,  etc.    The  next,  in  the  order  of  its  functional 
character,  is  the  sense  of  smell  (252),  by  which  the 
animal  perceives  certain  other  qualities  of  external 
things  which  relate  to  the  respiratory  and  alimentary 
wants  of  organic  life  ;  such  as  the  various  agreeable 
and  disagreeable,  salutary  and  baneful  odors.  The 
sense  of  hearing  and  the  sense  of  sight  are  faculties 
established  not  only  in  relation  to  the  wants  of  or- 
ganic life,  but  to  the  general  interests  and  welfare  of 
the  body  as  a  whole  ;  and,  in  man,  these  two  faculties 
are  more  extensively  and  eminently  the  instruments 
of  the  soul,  in  the  performance  of  its  higher  functions. 


46 


GRAHAM'S  LECTURES  ON  THE 


295.  Now  let  it  be  distinctly  remembered  that  each 
of  these  senses  or  faculties  of  external  relation  is  a 
power  by  which  the  centre  of  animal  life  perceives 
certain  qualities  of  external  things  ;  and  chat  the  pe- 
culiar vital  endowments  of  each  organ  of  special  sense 
precisely  fit  it  for  the  perception  of  those  particular 
qualities,  in  relation  to  which  it  is  established  ;  and 
therefore  these  faculties  are  never  vicarious  in  their 
functions  (253).  The  eye  never  hears,  the  ear  never 
sees,  etc.  The  eye  is  only  fitted  to  appreciate  the 
properties  of  light,  the  ear  of  sound,  the  nose  of  odors, 
the  tongue  of  taste,  and  the  fingers  and  external  skin 
universally  the  tangible  properties. 

296.  With  these  explanations  of  animal  sensibility, 
or  the  powers  of  external  perception,  let  us  return  to 
the  domain  of  organic  life  ;  and  there,  though  we  find 
no  animal  sensibility,  yet  weshall  find  the  rudimental 
prototypes  of  all  the  external  senses,  each  organ  pos- 
sessing an  organic  sensibility  as  exquisitely  delicate 
as  the  special  sensibility  of  the  nose  or  ear  or  eye,  and 
as  perfectly  fitted  to  perceive  and  appreciate  the  qua- 
lities of  things  in  relation  to  which  it  was  constituted 
by  a  wise  and  benevolent  God,  as  either  of  those  spe- 
cial organs.  Organic  sensibility,  then,  as  a  general 
property,  is  the  power  of  the  appropriate  nerves  of 
organic  life  to  receive  and  convey  to  their  special  or 
general  centres,  the  impressions  made  upon  them  by 
the  substances  contained  in  the  organs  to  which  they 
are  distributed  ;  but  this  sensibility  has  nice  and  im- 
portant shades  of  difference  in  the  different  organs, 
adapted  to  the  constitutional  purposes  of  each  parti- 
cular organ.  Thus,  the  organic  sensibility  of  the 
stomach  is  adapted  to  the  properties  of  the  food  de- 
signed for  tre  nourishment  of  the  body,  and  the  or- 
ganic sensibility  of  the  intestinal  tube  is  adapted  to 
the  properties  of  the  chyme,  etc.,  that  of  the  lacteals 
to  the  chyle,  that  of  the  arteries,  etc.,  to  the  blood, 
that  of  the  biliary  vessels  to  the  bile,  etc.  But  this 
Tery  adaptation  of  the  nerves  of  organic  sensibility  to 
the  properties  of  appropriate  substances,  unfits  them 
for  the  presence  of  improper  substances  ;  and,  conse- 
quently, when  such  substances  are  introduced  into 
the  stomach  and  other  organs,  they  are  the  causes  of 
irritation,  disorder,  and  disease  ;  and  in  a  natural  and 
healthy  state,  always  in  proportion  as  they  are  un- 
adapted  to  the  peculiar  sensibility  of  the  organ,  and 
unfitted  for  the  supply  of  the  vital  wants,  or  are  of  a 
character  unfriendly  to  the  vital  interests. 

297.  In  regard  to  the  sympathetic  relations  of 
parts,  there  is  a  very  considerable  difference  between 
the  nerves  of  organic  and  the  nerves  of  animal  hfe. 
The  organs  of  animal  life,  so  far  as  their  sympathetic 
connection  depends  on  the  cerebro-spinal  nerves,  are 
comparatively  isolated.  A  hand  or  a  foot,  an  ear  or 
an  eye,  or  even  a  lobe  or  hemisphere  of  the  brain, 
may  "be  diseased  and  destroyed,  and  the  correspond- 
ing and  other  organs  of  animal  life  will  suffer  very 
little  direct  sympathy.  But  in  the  domain  of  organic 
life,  all  parts  sympathize  with  each,  and  each  with 
all.  If  the  stomach,  in  a  healthy  state  of  itself  and 
of  the  whole  system,  receives  a  portion  of  food  which 
is  perfectly  adapted  to  its  peculiar  sensibility  and  to 
the  real  wants  of  the  vital  economy,  it  is  healthfully 
excited,  and  its  general  condition  is  agreeable,  and 
all  the  other  organs  sympathize  directly  in  the  gene- 
ral condition  of  the  stomach,  rejoicing  with  it,  and 
performing  their  own  functions  with  a  livelier  and 
more  gladsome  energy  ;  and,  on  the  other  hand,  if, 
by  the  ingestion  of  an  improper  substance,  or  any 
other  cause,  the  stomach  is  irritated  or  disturbed  to 
an  extent  which  affects  its  general  condition,  all  the 
other  organs  sympathize  in  that  condition,  and  their 
functions  are  commensurately  disturbed,  being  either 
accelerated  or  retarded  in  an  unhealthy  and  injurious 


manner. 

298.  In  the  same  manner,  also,  all  the  other  organs 
sympathize  with  the  intestinal  canal,  with  the  liver. 


kidneys,  etc.  But  the  degree  of  sympathetic  influ- 
ence which  each  organ  has  on  the  others,  is  always 
proportionate  to  the  functional  importance  of  the  or- 
gan in  the  system,  and  the  nearness  of  its  nervous  re- 
lation to  the  great  centre  of  organic  life.  Hence  the 
stomach  holds  an  immensely  important  station  in  the 
assemblage  of  vital  organs.  Supplied  as  it  largely  is 
with  nerves  directly  from  the  great  centre  of  organic 
life  (231),  and  with  the  pneumogastric,  from  the  cen- 
tre of  animal  life  (245,  '285),  and  associated  by  plexu- 
ses with  all  the  surrounding  organs,  it  sympathizes 
more  directly  and  powerfully  with  every  other  inter- 
nal organ,  and  with  every  i)art  of'the  living  body, 
than  does  any  other  organ  ;  and,  in  turn,  every  other 
internal  organ,  and  every  part  of  the  living  body, 
sympathize  moi-e  directly  and  powerfully  with  the 
stomach  than  with  any  other  organ. 

2.99.  But  notwithstanding  the  organs  of  animal  life 
have  very  little  direct  sympathy  with  each  other,  yet 
inasmuch  as  they  depend  on  the  nerves  of  organic  life 
which  belong  to  the  blood-vessels  that  enter  them  for 
their  continual  sustenance  and  healthy  condition,  they 
sympathize  very  directly,  and,  in  a  diseased  state,  very 
powerfully,  with  the  internal  organs,  and  particularly 
with  the  stomach.    If  the  eyes,  ears,  hands,  feet,  or 
any  other  part  belonging  to  animal  life,  be  diseased, 
every  disturbance,  irritation,  or  oppression  of  the 
stomach,  aggravates  that  disease ;  and  chronic  indi- 
gestion always  impairs  the  tone  and  functional  power 
of  the  whole  external  skin,  and  indeed  of  the  whole 
living  system.     Few  things,  it  is  well  known,  will 
more  speedily  and  completely  prostrate  the  muscular 
powers  of  even  the  strongest  men,  than  high  irritation 
in  the  alimentary  canal.    On  the  other  hand,  the  in- 
ternal organs  sympathize  very  directly  with  those  of 
animal  life.    The  continued  action  of  excessive  cold 
upon  the  external  skin,  retards  all  the  internal  func 
tions  ;  and  so,  also,  the  continued  action  of  excessive 
heat  on  the  external  skin  debilitates  the  stomach  and 
other  internal  organs,  and  always  tends  to  cause  indi 
gestion,  pulmonary  disease,  etc.    In  short,  every  ex- 
ternal affection  has  some  sympathetic  influence  on  the 
internal  organs,  and  especially  the  stomach  and  ali 
mentary  canal  generally  ;  the  liver,  lungs,  kidneys, 
etc.,  are  also  intimately  involved  in  this  sympathy. 
But  of  these  reciprocal  sympathies  between  the  organs 
of  organic  and  of  animal  life,  perhaps  the  most  pow- 
erful at  all  times  is  that  which  exists  between  the 
stomach  and  the  brain.    A  severe  blow  upon  the  head 
will  cause  nausea  and  vomiting,  and  all  degrees  of  ir 
ritation  in  the  brain  proportionably  affect  the  stomach; 
and,  on  the  other  hand,  certain  irritations  of  the  stom- 
ach will  cause  vertigo  of  the  brain,  or  a  derangement 
of  the  functions  of  the  brain,  or  even  a  total  suspen- 
sion of  its  functional  powers  ;  and  all  degrees  of  irri- 
tation in  the  stomach,  which  affect  its  general  condi- 
tion, proportionably  affect  the  brain.    And  let  it  be 
remembered  also,  that  in  all  the  sympathetic  as  well 
as  idiopathic  or  original  irritations  of  the  stomach,  the 
liver,  intestinal  tube,  and  other  internal  organs  sym- 
pathize. ,  .  1.  . 

300.  This  wonderful  economy  of  sympathy,  which,  m 
a  well  regulated  state  of  the  living  system,  is  admirably 
adapted  to  the  purposes  of  vitality,  and  is  exceedingly 
conducive  to  the  enjoyment  of  the  animal,  may,  by 
long  abuses  of  the  system,  be  converted  into  the  source 
of  the  most  intolerable  suffering.  In  a  healthy  state  of 
the  system,  if  any  improper  substance  be  brought  within 

the  precincts  of  vital  action,  the  part  with  which  the 
substance  comes  in  contact,  perceiving,  by  its  organic 
sensibility  (296),  the  deleterious  character  of  the  sub 
stance,  gi'ves  alarm  to  its  centre  of  perception  and  ac 
tion,  and  that  centre  takes  immediate  measures,  by 
increased  secretion,  etc.,  to  shield  its  special  domain 
from  the  pernicious  effects  of  the  .substance.  And 
the  quality  and  quantitv  of  the  substance  be  such  as  to 
endanger  seriously  the  Vital  Interests  of  the  whole  sys- 
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tem,  the  special  centre  gives  alarm  to  the  great  com- 
mon centre  of  organic  life,  and  thence  it  is  spread 
throughout  the  whole  domain,  and  all  parts  sympa- 
thize with  the  suffering  organ,  and,  by  a  general  con- 
sen  taneousness  of  action,  strive  together  to  remove 
the  offending  cause  ;  and  when  the  emergency  is  great, 
and  the  danger  imminent,  the  agonizing  energy  of  or- 
ganic life  is  poured  upon  those  muscles  of  animal  life 
concerned  in  respiration,  and  violent  vomitings,  etc., 
ensue.  In  all  these  operations  the  organic  instinct 
acts  determinately,  and,  as  it  were,  rationally,  with 
reference  to  a  final  cause  of  good,  viz.  the  removal  of 
the  offending  cause.  But  if  the  disturbing  cause  be 
too  long  continued,  or  too  frequently  repeated,  the  or- 
ganic sensibility  of  the  part  becomes  diseased,  and  ex- 
cessive in-itabillty  is  induced  ;  and  if  the  part  be  an 
important  one,  such  as  the  stomach  or  intestinal  canal, 
the  diseased  irritability  is  soon  propagated  through- 
out the  whole  domain,  and  a  highly  morbid  sympathy 
is  universally  established.  In  such  a  state  of  things, 
the  organic  instincts  when  agonizing  with  irritating 
causes,  frequently  acts  with  most  fearful  insanity, 
pouring  its  misdirected  energy  on  parts  whose  action 
cannot  afford  relief,  and  terrible  spasms  and  general 
convulsions  are  produced.  These  effects  are  generally 
attributed  to  the  irritations  of  the  brain.  But  I  am 
convinced  that  this  is  a  capital  pathological  error,  and 
that  it  has  been  the  source  of  immense  error  and  evil 
in  therapeutics.  The  brain  imdoubtedly  may  be  the 
primary  seat  of  those  irritations  which  cause  spasms 
and  convulsions,  but  this  is  not  necessarily  the 
case.  Epileptic  and  other  convulsive  fits,  and  spas- 
modic  affections,  almost  universally  result  from  irrita- 
tions in  the  domain  of  organic  life;  and  the  alimentary 
canal  is  most  generally  the  primary  seat  of  those  irrita- 
tions. When  the  irritations  and  convulsions  are  long 
continued,  the  brain  becomes  sympathetically  involved, 
and  often  suffers  most  ruinously,  even  to  the  entire 
derangement  or  total  abolition  of  its  functions,  and 
decay  of  its  substance.  Yet  how  often  do  we  see  the 
most  terrible  spasms  and  convulsions  where  there  is 
not  the  slighest  symptom  of  cerebral  irritation  !  pro- 
ving that  the  morbid  irritations  of  the  nerves  of  or- 
ganic life  can  be  transmitted  directly  to  the  muscles 
of  animal  life,  without  the  agency  of  the  cerebro-spi- 
nal  centre.  The  numerous  branches  which  the  gang- 
lions, and  particularly  the  limiting  ganglions  on  each 
side  of  the  back-bone,  send  to  the  muscles  of  animal 
life  (284),  are  probably  the  media  through  which  the 
irritations  are  transmitted. 

301.  The  nerves  of  organic  life,  I  have  said  (294), 
are,  in  a  state  of  health,  entirely  destitute  of  animal 
sensibility,  but  as  we  have  seen  (296),  they  are  en- 
dowed with  an  exquisite  organic  sensibility,  which 
qualifies  them  most  perfectly  for  the  performance  of 
their  constitutional  functions  in  the  living  system  ; 
and  the  complete  integrity  of  those  functions  essenti- 
ally depends  on  the  healthy  properties  of  the  nerves. 
But  the  organic  sensibility  of  these  nerves  may,  by 
continued  or  repeated  irritation,  become  exceedingly 
morbid  or  diseased,  and  a  preternatural  irritability 
and  diseased  sympathy  may  be  induced  and  perma- 
nently established.  In  this  state  of  things,  all  the 
functions  of  organic  life  are  necessarily  impaired,  and 
to  an  extent  always  proportionate  to  the  degree  of  dis- 
eased irritability  and  sympathy  of  the  nerves.  The 
food  is  less  perfectly  digested  in  the  stomach,  the 
chyle  is  less  perfectly  elaborated,  the  blood  necessarily 
becomes  deteriorated,  and  the  whole  system,  in  every 
part  and  tissue,  consequently  suffers.  By  excessive 
and  continued  irritation,  also,  inflammation  may  be 
induced,  and  the  most  painful  sensibility  developed 
in  the  nerves  of  organic  life,  so  that  the  centre  of  ani- 
mal life  will  not  only  be  conscious  of  the  pain,  but 
refer  it  to  the  part  diseased  ;  the  same  as  it  does  im- 
pressions or  affections  of  its  own  domain.  This  state 
of  things  is  not  only  distressing,  but  is  always  injuri- 


ous to  the  living  system,  and  often  imminently  haz- 
ardous to  life.  When,  therefore,  we  are  conscious 
that  we  have  a  stomach  or  a  liver,  from  any  feeling 
in  those  organs,  we  may  be  certain  that  something  is 
wrong.  For,  as  I  have  already  remarked,  in  a  per- 
fectly healthy  state  of  the  system  we  have  no  conscious- 
ness of  individual  organs  witliin  us,  and  no  other  con- 
sciousness of  the  domain  of  organic  life  as  a  whole, 
than  such  as  appertains  to  the  general  wants  of  the 
vital  economy,  which  require  the  exercise  of  the  vo- 
luntary powers  in  supplying  food,  drink,  and  air,  and 
in  the  voluntary  eliminations  of  the  body.  When  the 
food  is  procured  and  masticated  and  swallowed,  it  has 
passed  beyond  the  cognizance  of  animal  life,  and  is 
given  up  to  the  operations  and  processes  of  the  vege- 
table organs,  to  be  converted  into  chyme  ;  from  which 
is  elaborated  the  chyle,  the  blood,  the  bone,  the  mus- 
cle, the  nerve,  etc.,  and  all  without  the  care  or  con- 
sciousness of  the  animal. 

302.  Let  us  now,  for  a  few  minutes,  contemplate 
the  sympathetic  relations  between  the  nerves  of  or- 
ganic life  and  the  mind. 

V\'e  have  seen  (218),  that  the  great  centre  of  organic 
life  presides  in  a  general  manner  over  all  the  func- 
tions concerned  in  nourishing  and  sustaining  the 
body  ;  and  consequently  these  functions  are  removed 
from  the  control  of  the  will.  The  stomach,  the 
liver,  the  heart,  and  all  the  other  internal  organs, 
regularly  perform  their  functions  without  the  agency, 
and  beyond  the  direct  control,  of  the  will. 

Because  it  is  the  business  of  the  voluntary  powers 
to  fulfil  external  relations,  and  to  prevent  the  ingress 
of  improper  substances  to  the  lungs  and  stomach,  a 
wise  and  benevolent  Creator  has  made  the  will,  as 
it  were,  a  warden  to  those  important  organs.  Should 
we  find  ourselves  surrounded  by  an  offensive  atmos- 
phere, or  submerged  in  water,  the  will,  by  a  direct 
control,  can  suspend  respiration  for  a  very  short  time  ; 
and  for  similar  reasons,  it  can  exert  its  power  directly 
on  the  apparatus  of  respiratory  muscles,  to  accelerate 
their  action.  By  a  voluntary  control  of  the  respira- 
tory apparatus  to  a  necessary  extent,  we  are  also  en- 
abled to  speak,  sing,  etc.  Yet  the  function  of  respi- 
ration is  properly  an  involuntary  one,  and  is  per- 
formed independently  of  the  will.  So  in  regard  to 
the  stomach  ;  the  will  must  control  the  functions  of 
chewing  and  swallowing  the  food,  but  the  instant  the 
act  of  swallowing  is  performed,  the  food  is  beyond 
the  direct  control  of  the  will. 

303.  Properly  speaking,  therefore,  the  mind  cannot 
exert  the  power  of  the  will  directly  on  any  organ 
strictly  within  the  domain  of  organic  life.  The  ordi- 
nary, calm,  and  gentle  operations  of  the  mind,  have 
little  if  any  effect  upon  the  nerves  of  organic  life. 
But  when  the  exercises  of  the  mind  are  intense  and 
protracted,  the  whole  domain  of  organic  life  sympa- 
thizes with  the  brain ;  and  when  these  exercises  are 
of  an  excited  and  impassioned  kind,  the  sympathetic 
influence  is  poured  with  considerable  energy  upon  the 
nerves  of  organic  life,  and  all  the  functions  of  that 
domain  are  more  or  less  disturbed  ;  while,-at  the  same 
time,  a  strong  emotion  or  sensation  of  a  peculiar  kind 
is  produced  in  the  epigastric  centre,  usually  referred 
to  the  heart ;  but  the  stomach,  more  than  any  other 
organ,  is  the  true  seat  of  it.  Hence  the  function  of 
this  organ  is  more  affected  by  mental  influence  than 
that  of  any  other  ;  and,  indeed,  it  is  in  a  considerable 
measure  through  the  stomach  that  the  other  organs 
are  affected  by  mental  influence.  In  all  violent  pas- 
sions, however,  the  whole  domain  of  organic  life 
seems  to  be,  as  it  were,  inundated  by  the  lava  of  the 
mental  volcano,  and  the  actions  of  the  several  organs 
are  convulsively  accelerated  or  retarded  to  a  most 
fearful  and  dangerous  extent ;  and  in  some  instances, 
all  the  functions  of  life  are  suddenly  arrested  as  by  a 
lightning  stroke,  and  death  is  instantaneously  in- 
duced ! 
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304.  All  mental  excitements,  therefore,  are  causes 
of  some  degree  of  disturbance  to  the  nerves  of  organic 
life  ;  and  when  violent,  and  frequently  repeated,  they 
necessarily  indnce,  and  permanently  establish,  a  mor- 
bid irritability  and  sympathy  throughout  the  whole 
domain,  generally  involving  also  the  brain  and  spinal 
marrow,  and  especially  the  brain.  Functional  aber- 
ration  and  derangement  necessarily  result  from  this 
state  of  things,  leading  to  disease  and  change  of  struc- 
ture in  the  organs. 

305.  On  the  other  hand,  the  mind  sympathizes  in 
the  most  delicate  and  powerful  manner  with  the  nerves 
of  organic  life,  in  all  their  general  affections  and 
conditions.  When  this  system  of  nerves  is  in  perfect 
health,  and  under  the  influence  of  appropriate  stimuli 
— such  as  proper  air  in  the  lungs,  proper  food  in  the 
stomach,  proper  chyle  in  the  lacteals,  proper  blood  in 
the  arteries,  etc., — the  instinctive  wants  of  the  sys- 
tem are  satisfied,  every  organ  performs  its  function 
with  tone  and  alacrity,  and  a  delightful  communion 
of  sympathy  pervades  the  whole  domain.  In  all  this 
there  is  no  local  feeling,  no  animal  perception  of  a 
distinct  sensation  iw  any  particular  part  ;  nay,  indeed, 
there  is  not  the  least  animal  consciousness  of  any  in- 
ternal organ.  Without  being  conscious  whence  it 
comes,  or  on  what  it  depends,  the  animal  is  simply 
conscious  of  a  general,  and,  as  it  were,  spiritual  joy. 

And  in  this  consciousness  the  playful  lamb 

Skips  with  delight  and  gambols  round  its  dam  ; 

The  calf  and  colt,  from  their  confinement  freed, 

Stretch  their  young  limbs  and  bound  along  the  mead; 

The  noble  horse,  with  wildly  flowing  mane 

And  wide-stretched  nostrils,  gallops  o'er  the  plain; 

Lifts  high  his  head,  as  of  his  freedom  proud. 

Snuffs  the  pure  breeze,  and  snorts  his  joy  aloud. 

And,  in  this  consciousness,  with  infant  glee, 

The  tottering  child  plays  round  the  mother's  knee. 

The  older  sister,  though  oft  chid  as  rude. 

Yields  to  tlie  spirit  of  her  romping  mood  ; 

With  her  loved  brother  seeks  the  open  air. 

And  they  like  lambs,  run,  leap,  and  frolic  there. 

E'en  full-grown  man,  though  crippled,  blighted,  cursed. 

By  evil  habits  long  and  fondly  nursed. 

In  healthier  moments  still  doth  often  feel 

Something  of  this  pure  spirit  o'er  his  bosom  steal ! 

The  mind,  in  all  its  faculties  and  operations,  feels 
the  bland  exhilaration,  but  it  is  not  conscious  of  its 
nature,  nor  of  its  source.  The  thoughts  flow  with 
greater  ease  and  increased  energy,  the  imagination 
becomes  more  vivid  and  vigorous,  and  the  memory 
more  clear  and  active.  But  the  mind  is  not  at  all 
conscious  that  this  state  of  things  is  in  any  degree 
connected  with  the  condition  of  the  body;  on  the 
contrary,  it  thinks  that  the  exhilaration  is  aboriginally 
and  purely  mental,  and  that  the  pleasurable  feeling 
results  entirely  from  its  own  felicitous  exercises.  This 
delightful  sympathy  between  the  nervous  system  of 
organic  life  and  the  mind  may  be  preserved  through 
life  ;  and  were  all  the  laws  of  constitution  and  rela- 
tion which  our  benevolent  Creator  has  established  in 
our  nature,  properly  obeyed,  it  would  be  so.  While 
the  nerves  of  organic  life  are  preserved  in  a  perfectly 
healthy  state,  the  mind  is  habitually  serene  and 
cheerful,  as  in  healthy  childhood.  Moral  causes  may 
give  it  pain,  but  as  soon  as  the  direct  action  of  those 
causes  ceases,  it  springs  elastic  from  the  oppression, 
like  that  of  a  little  child  which  turns  from  the  chid- 
ings  or  chastisements  of  a  parent,  to  forget  its  sorrows, 
and  to  break  into  the  smiles  of  its  revived  enjoyment, 
before  the  tears  are  dried  from  its  cheek.  But  when, 
by  the  continued  irritations  of  the  stomach  and  other 
organs,  the  organic  sensibility  of  the  nerves  becomes 
diseased,  and  a  morbid  irritability  and  sympathy  are 
gradually  induced  and  permanently  established,  the 
mind,  sympathizing  with  the  nerves,  and  yet  without 
the  consciousness  of  that  sympathy,  gradually  loses 
its  habitual  serenity,  and  by  degrees  becomes  shroud- 
ed, first,  in  the  occasional  and  then  the  more  constant 
pensiveness  of  early  youth,  and  this  is  followed  by 
the  darker  shades  of  youthful  discontent ;  a  deep, 


continual  restlessness  !  We  are  unhappy,  yet  we 
know  not  why.  We  long  for  relief,  but  we  know  not 
what.  We  would  go,  but  we  know  not  wliere  !  We 
would  cease  to  be  what  we  are,  yet  we  know  not  what 
we  would  be.  This  sickly  sentimentality  tends 
always  to  a  more  confirmed  and  painful  melancholy, 
from  which  we  only  find  occasional  relief  in  the  in- 
toxications of  a  misguided  world  ;  and  too  frequently 
the  very  means  of  our  relief,  serve  to  aggravate  our 
disease,  till  we  become  completely  wrapped  in  the 
black  and  cheerless  pall  of  unutterable  despondency. 
And  even  they  who  seek  relief  in  the  faith  which  looks 
forward  to  a  better  world,  too  often  have  little  other 
enjoyment  of  their  existence  than  that  which  arises 
from  the  hope  of  what  they  shall  be  beyond  the 
grave;  and  this  is  often  torn  from  them  by  morbid 
doubts  and  fears.  In  all  these  painful  sympathies, 
as  in  the  pleasuiable  ones,  the  mind  has  no  conscious- 
ness that  it  sympathizes  with  the  body,  but  fully 
believes  that  all  its  sufferings  are  purely  of  a  mental 
and  moral  nature ;  and  it  seeks  and  fixes  on  some 
object  which  it  believes  to  be  the  cause  of  all  its 
misery.  The  dread  of  becoming  poor,  of  losing  friends 
or  reputation,  or  some  other  imaginary  evil,  haunts 
the  mind  thus  laboring  under  the  influence  of  a  dis- 
eased body,  perhaps  to  utter  madness  ;  and  too  fre- 
quently the  miserable  victim  rushes  from  the  world 
in  the  anguish  of  insupportable  despair. 

306.  Such  are  the  direct  relations  between  the  mind 
and  the  nerves  of  organic  life.  The  indirect  relations 
are  numerous  and  important,  many  of  which  I  shall 
explain  hereafter.  All  those  predispositions  and 
peculiarities  which  we  call  hereditary,  are  transmitted 
from  parent  to  child  through  the  medium  of  ihis  sys- 
tem of  nerves,  such  as  temperament,  predisposition  to 
consumption,  dyspepsy,  and  all  other  diseases  of  the 
body  ;  and  also  the  mental  and  moral  predispositions  : 
for  I  shall  show  hereafter,  that,  admitting  all  that 
Gall  and  Spurzheim  claim  concerning  the  organiza- 
tion of  the  brain  and  its  relations  to  the  mind,  still 
the  nerves  of  organic  life  are  the  media  through  which 
all  cerebral  peculiarities  are  transmitted  from  parent 
to  child. 

307.  Like  the  other  solids  which  I  have  described, 
all  the  nerves  of  the  body  are  much  more  soft  and 
pulpy  in  early  life  than  at  a  later  period.  In  ad- 
vanced age  they  usually  become  much  drier,  smaller, 
and  harder.  Ordinarily,  in  civic  life,  the  internal 
ganglions  with  their  cords  begin  to  diminish  in  size, 
and  to  become  paler,  drier,  and  harder,  about  the 
fortieth  year  ;  but  the  period  is  greatly  varied  by  the 
habits  of  the  individual. 


LECTURE  VII. 

The  cellular,  muscular,  and  nervous  tissues,  and  their  vital  pro- 
peities,  compose  the  organs,  and  endow  them  with  functional 
pewer — Definition  of  tissue,  organ,  vessels,  viscera,  vascular 
system,  capillary  system,  function,  vital  economy,  etc. — Changs 
of  matter  in  organized  bodies— They  are  organized  and  endowed 
accordingly — Vegetable  bodies,  how  nourished  and  organized — 
Animal  bodies,  how  nourished  and  organized — Grand  function 
of  the  alimentary  cavity — Masticatory  organs,  jaws,  teith, 
tongue,  etc. ;  their  development,  character,  and  functions — The 
fibrous,  serous,  and  mucous  membranes;  their  situation  and 
office— The  anatomy,  disposition,  and  functions  of  the  skin  and 
mucous  membrane  particularly  described — Simple  absorbents 
and  exhalants — mucous  follicles  and  glands — Mucous  mem- 
brane forming  the  oesophagus,  stomach,  and  intestines — Salivary 
glands,  liver,  pancreas,  kidneys,  etc. — Muscles  of  the  alimentary 
canal;  their  arrangement,  etc. — The  peritoneal  coat — Nerves 
of  alimentary  canal,  etc. — Respiratory  apparatus — theslructure 
and  functional  purposes  of  the  several  parts— larynx,  windpipe, 
lungs,  diaphragm,  ribs,  etc.  —  Organs  of  circulation— heart, 
arteries,  vi ins,  capillaries;  their  distribution,  etc.— The  portal 
system  and  the  spleen— The  lymphatics;  their  structure,  situa- 
tion, and  office— The  lacti-als- Circulating  forces- Propelling 
power  of  the  heart,  etc.— General  law  of  vital  action  and  ex- 
penditure, and  flow  of  arterial  blood— Local  increase  of  circula- 
tion-Organs of  taste,  smell,  hearing,  and  sight— Hair  and 
nails. 
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308.  Having  given  a  general  description  of  the 
cellular,  muscular,  and  nervous  tissues,  in  their  separ- 
ate forms,  and  having  described  their  vital  properties, 
and  presented  a  general  view  of  the  disposition  of 
these  three  elementary  tissues  in  the  formation  of  the 
living  animal  body,  I  now  proceed,  after  a  very  brief 
recapitulation,  to  tlie  consideration  of  the  structure  of 
the  particular  organs. 

309.  The  cellular  tissue,  I  have  said  (158),  is  the 
lowest  order  of  animal  structure.  It  pervades  every 
part  of  the  body,  constitutes  the  general  frame  of 
every  organ,  connects  all  the  tissues,  and  binds  all 
parts  together  (168 — 171).  Its  property,  which  is 
called  vital,  because  it  is  much  greater  in  the  living 
than  in  the  dead  body,  is  elasticity. 

310.  The  muscular  tissue  (159)  is  a  higher  order  of 
animal  structure  than  the  cellular.  Its  most  import- 
ant property  in  the  vital  economy  is  contractility. 
This  is  the  element  of  all  voluntary  motion,  and  of 
most,  if  not  all,  positive  involuntary  motion,  in  the 
living  body.  The  muscles  are  divided  into  those  of 
voluntary  and  those  of  involuntary  motion  (194),  or 
those  of  animal  and  those  of  organic  life.  The  former 
being  mostly  attached  to  the  bones,  and  lying  princi- 
pally on  the  outside  of  the  frame,  and  around  the 
bones  of  the  upper  and  lower  limbs  (189);  and  the 
latter  being  situated  in  the  hollow  organs  composing 
the  respiratory,  digestive,  and  circulatory  apparatuses. 

311.  The  nervous  tissue,  with  its  important  proper- 
ties, relations,  and  sympathies,  I  have  described  at 
large  in  my  last  two  lectures  (160 — 165,  and  202 — 
307). 

312.  These  three  general  tissues,  I  have  said  (167), 
together  with  the  more  solid  matter  of  the  bones, 
compose  all  the  organs  and  parts  of  the  animal  sys- 
tem, and  in  entei'ing  into  the  te:tture  of  the  several 
organs,  each  tissue  carries  with  it,  and  retains  during 
life  and  health,  its  own  peculiar  vital  properties  ;  and 
these  properties,  viz.,  cellular  elasticity,  muscular  sus- 
ceptibility and  contractility/,  and  nervous  and  sensorial 
power,  together  with  the  vital  affinities,  which  are  under 
the  control  of  the  nervous  power,  constitute  the  vital 
forces  of  the  organic  economy,  and  the  functional  powers 
of  the  organs. 

313.  Though  these  three  general  kinds  of  animal 
stnicture  are,  in  the  language  of  modern  physiology, 
called  tissues,  yet,  strictly  speaking,  a  tissue  is  a  par- 
ticular arrangement  of  fibres  or  filaments,  in  the  for- 
mation of  an  organ.  '  An  or^ran  is  a  compound  body, 
consisting  of  a  specific  arrangement  of  different  tis- 
sues.' 'I'he  internal  organs  are,  in  the  descriptions  of 
anatomy  and  physiology,  divided  into  vessels  and 
viscera.  ^  The  vessels,  such  as  the  arteries,  veins, 
lymphatics,  etc.,  are  called  the  vascular  system  ;  and 
the  minute  extremities  of  the  arteries  and  veins, 
which,  together  with  the  lymphatics,  compose  a  large 
proportion  of  the  bulk  of  the  whole  body,  are  called 
the  capillary  system.  The  stomach,  liver,  pancreas, 
spleen,  intestinal  tube,  etc.,  are  collectively  called  tlie 
viscera,  or  singly  a  viscus.  A  function  is  the  office 
which  an  organ  performs.  And  the  vital  economy 
consists  of  the  general  co-operation  of  the  whole 
assemblage  of  living  organs,  in  the  performance  of 
their  several  functions,  to  one  grand  result,  viz.,  the 
sustenance  of  the  body  in  all  its  organization  and  in 
all  its  functional  powers  and  operations.  With  these 
recapitulations  and  explanations,  we  are  now  prepared 
to  enter  upon  the  consideration  of  the  structure  of 
particular  organs. 

314.  We  have  seen  that  all  living  bodies  are  formed 
from  the  common  inorganic  matter  of  the  world  (49, 
112,  118);  that  the  matter  composing  organized 
bodies  is  brought  into  the  organic  arrangement  and 
stnicture,  by  vital  forces  acting  in  and  by  living  or- 
gans, which  overcome  and  subdue  the  inorganic  affi- 
nities (121),  and  hold  the  organized  matter,  as  it 
were,  in  reluctant  obedience  19  vital  power;  and 


hence  the  matter  composing  living  bodies  has  always 
a  tendency  to  yield  to  the  affinities,  and  to  i-eturn  to 
the  more  simple  and  primitive  forms  of  inorganic  mat- 
ter. Hence,  also,  as  a  general  fact,  matter  is  less 
permanent  in  organic  than  in  inorganic  forms  (133). 
It  does  not  remain  permanently  in  organized  struc- 
ture during  the  life  of  the  body,  but,  particle  by  par- 
ticle, is  continually  giving  place  to  new  matter,  so 
that,  in  the  course  of  a  few  years,  all  the  matter  in 
the  human  body  undergoes  a  change.  The  two  great 
processes  of  composition  and  decomposition,  of  incor- 
poration and  elimination,  are  therefore  continually 
going  on  in  the  living  body.  Foreign  matter,  on  the 
one  hand,  is  continually  assimilated  and  incorporated  ; 
and  organized  matter,  on  the  other  hand,  is  continu- 
ally decomposed  and  eliminated.  All  living  bodies 
are,  therefore,  adapted  in  their  organization  to  this 
condition.  They  have  organs  which  act  on  foreign 
matter,  and  assimilate  it  to  their  own  nature,  and 
organs  which  distribute  the  assimilated  matter  to 
every  part  of  the  organic  system,  and  organs  which 
convert  this  matter  into  the  various  structures  and 
substances  of  the  body,  and  organs  which  decompose 
these  structui-es  and  substances,  and  organs  which, 
convey  the  worn  out  and  excrementitious  matter 
from  the  vital  domain. 

315.  The  particular  organization  of  the  different 
species  of  living  bodies,  corresponds  with  the  charac- 
ter and  condition  of  the  foreign  matter  on  which 
they  subsist. 

316.  Vegetable  bodies  are  nourished  entirely  by 
aqueous  and  gaseous  forms  of  matter.  The  former, 
as  a  general  fact,  they  derive  from  the  bosom  of  the 
earth,  the  latter  from  the  atmosphere  (208).  Hence 
they  require  no  masticatory  organs,  and  no  internal 
cavity  to  contain  their  food,  and  to  reduce  it  to  the 
fluid  state  ;  but  they  send  their  roots  into  the  earth, 
to  imbibe  its  moisture,  and  extend  their  trunk  and 
branches,  and  spread  out  their  leaves  in  the  atmos- 
phere, to  inspire  its  gases  ;  and  remain  through  life 
fixed  to  the  spot  from  which  they  spring,  elaborating 
all  the  varieties  of  vegetable  substances  from  inor- 
ganic matter,  and  thus  preparing  food  for  a  higher 
order  of  living  bodies.  But  animal  bodies,  being 
nourished  by  substances  whose  character  and  condi- 
tion render  voluntary  powers  and  locomotion  neces- 
sary (293),  require  an  internal  cavity  or  sack  to  con- 
tain and  digest  their  food,  and  prepare  it  for  the  ac- 
tion of  those  organs  which  correspond  with  the  roots 
of  plants.  And  hence,  every  animal,  from  the  zoo- 
phyte to  man,  has  an  internal  cavity  for  the  reception 
and  digestion  of  its  food  ;  and  this  is  one  of  the  grand 
peculiarities  which  distinguish  animals  from  plants. 

ALIMENTARY  ORGANS. 

317.  But  though  all  animals  are  alike  in  possessing 
an  internal  cavity  for  the  reception  and  digestion  of 
their  food,  yet  they  differ  most  widely  in  the  con- 
struction, capacity,  and  general  arrangement  of  their 
alimentary  apparatus  ;  each  species  being  adapted  in 
its  organization  to  its  appropriate  kind  of  aliment. 

318.  In  some,  the  alimentary  organization  consists 
of  a  simple  sack,  with  a  single  aperture,  through 
which  every  thing  it  receives  and  evacuates  has  its 
ingress  and  egress.  In  others,  it  consists  of  a  tube  or 
canal,  of  nearly  equal  size  in  all  its  parts,  extending 
directly  from  the  mouth  to  the  posterior  end  of  the 
trunk,  and  having  an  aperture  for  the  reception  of 
food,  and  one  for  the  evacuation  of  excrementitious 
matter.^  In  others,  again,  the  alimentary  tube  is  con- 
volved or  folded,  so  that  its  length  is  several  times 
that  of  the  body,  and  portions  of  it  are  greatly  en- 
larged, so  as  to  form  what  are  called  the  stomach,  the 
colon,  etc. 

319.  In  those  animals  that  subsist  on  food  which 
is  rapidly  digested,  and  which  requires  a  quick  pas- 
sage, the  stomach  is  simple,  and  the  alimentary  tube 
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comparatively  short,  and  its  general  capacity  is  com- 
paratively small ;  while  in  those  that  feed  on  sub. 
stances  which  contain  little  nutriment,  andareslowlv 
digested,  the  canal  is  comparatively  much  longer,  and 
either  has  several  capacious  enlargements,  or  the 
stomach  and  colon  are  so  constructed  as  to  retain 
their  contents  a  considerable  time.  In  a  third  gene- 
ral class  of  animals,  which  subsist  on  a  more  nutri- 
tious aliment,  such  as  the  farinacious  seeds,  grains, 
roots,  etc.,  and  various  fruits,  the  alimentary  tube,  as 
a  general  rule,  is  comparatively  longer  than  that  of 
the  first  class  just  described,  and  shorter  than  that  of 
the  second  ;  but  its  general  calibre  or  capacity  is  com- 
paratively large,  and  the  stomach  and  colon  are  fitted 
for  a  slow  passage  of  their  contents. 

320.  But  whether  the  alimentary  cavity  be  a  sim- 
ple sack,  or  a  straight  tube,  or  a  convolved  canal  with 
one  or  many  enlargements,  its  grand  function  is  al- 
ways the  same,  viz.,  converting  the  food  into  that  par- 
tially  assimilated  substance  which  is  called  chyme,  and 
presenting  the  chyme  to  those  organs  which  elaborate  the 
chyle  from  it,  and  conveying  the  fecal  matter  from  the 
body. 

321.  In  regard  to  other  portions  of  the  alimentary 
apparatus,  animals  differ  as  widely  as  they  do  in  re- 
spect to  the  internal  cavity.  Some  simply  imbibe  a 
liquid  aliment ;  some  swallow  substances  of  more  con- 
sistency, which  readily  dissolve  in  the  cavity,  without 
any  mechanical  trituration  or  breaking  down  ;  others 
swallow  harder  substances,  which  are  triturated  or 
mashed  by  an  internal  apparatus ;  and  others  have 
organs  in  the  oral  cavity  or  mouth,  with  which  they 
masticate  their  food.  In  respect  to  the  masticatory 
organs,  animals  differ  again  very  considerably.  Some 
are  fitted  to  tear  and  cut  flesh  into  small  masses, 
others  to  crop  the  grass  and  grind  the  woody  fibre, 
and  others  to  cut  and  mash  the  bulbous  roots  or  fruits 
or  other  substances  v/hich  constitute  the  appropriate 
aliment  of  the  species. 

322.  The  alimentary  apparatus  of  man  consists  of 
masticatory  organs,  a  meatpipe,  a  stomach,  an  ali- 
mentary tube  several  times  the  length  of  the  body, 
together  with  various  glands,  vessels,  etc. 

MASTICATORY  ORGANS. 

323.  The  oral  cavity  is  formed  by  the  bones  of  the 
head  and  face,  united  by  cartilages,  and  bound  toge- 
ther by  ligaments,  and  invested  by  muscles  and  mem- 
branes. The  upper  jaw,  with  all  the  other  bones  of 
the  face,  except  the  lower  jaw,  is  firmly  attached  to 
the  skull,  and  only  moves  with  the  whole  head.  The 
lower  jaw  is  a  separate  bone,  having 
somewhat  the  form  of  a  horseshoe,  and  is 
attached  to  the  temporal  bones  of  the 
skull  by  a  peculiar  joint,  which  admits 
of  a  free  backwards  and  forwards,  or  up 
and  down  motion,  and  also  a  considerable 
extent  of  lateral  motion.  These  motions 
are  performed  in  chewing,  talking,  etc., 
by  several  pairs  of  appropriate  muscles. 
Each  jaw  is  composed  of  an  external  and 
internal  plate  of  dense  bone,  and  an  in- 
termediate bony  substance  which  is  ex- 
ceedingly spongy.  In  this  spongy  struc- 
ture are  the  cavities  which  contain  the 
roots  of  the  teeth.  Before  the  teeth  are 
formed,  small  rounded  sacks  are  produced, 
in  the  places  of  the  teeth.  These  sacks 
are  formed  of  two  membranes  :  an  outer 
one,  which  adheres  very  closely  to  the 
gums,  and  is  destined  to  surround  the 
roots  of  the  teeth  as  a  permanent  perios- 
tium  ;  and  an  inner  one,  on  which  are 
dispersed  the  vessels  and  nerves  destined 
to  form  the  tooth,  and  to  supply  its  tex- 
ture. Between  these  two  membranes  is  a 
■mall  quantity  of  serous  fluid.  In  due  time 


a  soft  gelatinous  pulp  rises  from  the  base  of  the  internal 
membrane,  and  gradually  assumes  the  exact  shape 
of  the  tooth  ;  and,  at  the  same  time,  numerous  nerves 
and  vessels  are  given  off  from  the  inner  membrane, 
and  distributed  to  the  pulp  or  germ,  which  is  itself 
enveloped  by  a  thin  vascular  membrane.  These  ves- 
sels  soon  commence  the  work  of  forming  the  bony 
substance  of  the  tooth.  In  the  single  teeth,  the  pro- 
cess of  ossification  begins  in  a  single  point  at  the  top. 
In  the  double  teeth,  it  begins  simultaneously  at  the 
several  corners  or  elevations  at  the  top.  A  thin  shell 
is  first  formed  on  the  outside,  and  then  layer  after 
layer  is  added  inwardly,  gradually  diminishing  the 
cavity,  and  reducing  the  size  of  the  pulp.  M'^hen  the 
crown  of  the  tooth  is  considerably  advanced,  the  pulp 
throws  one,  two,  or  three  branches  downwards,  ac- 
cording to  the  number  of  roots  which  the  tooth  has, 
and  the  root  or  roots  are  formed  in  the  same  manner 
as  the  crown  is.  In  the  mean  time,  the  vascular 
membrane,  which  envelops  the  germ,  and  which  sur- 
rounds the  crown  of  the  tooth,  commences  the  secre- 
tion of  a  fluid,  which  gradually  hardens  into  the  ena- 
mel. When  it  becomes  necessary  for  the  tooth  to 
emerge  from  the  gum,  a  set  of  vessels  called  absorb- 
ents, which  I  shall  soon  describe  (385),  begin  their 
operations,  and  remove  before  the  rising  tooth  all  the 
superincumbent  substance.  The  tooth,  at  length, 
lifts  its  body  above  the  gum,  which  is  a  dense  sub- 
stance composed  of  the  cellular  tissue,  and  which  sur- 
rounds the  neck  of  each  tooth,  and  covers  the  edges 
of  the  jaw-bones,  affording  a  firm  support  to  the 
teeth. 

324.  The  two  inner  front  teeth  in  the  lower  jaw 
are  generally  the  first  which  make  their  a])pearance, 
about  the  seventh  month  after  birth.  These  are 
soon  followed  by  the  two  corresponding  ones  in  the 
upper  jaw;  and  to  these  succeed  the  two  outer  front 
teeth  of  each  jaw  ;  and  then  follow  the  first  molar  or 
double  teeth  of  the  under  and  upper  jaws;  and  then 
the  eye  or  corner  teeth  ;  and  lastly  the  second  or  pos- 
terior double  teeth  appear.  So  that,  in  the  course  of 
three  years,  the  whole  twenty  deciduous  or  temporary 
teeth  make  their  appearance  (Fig.  17). 

325.  When  the  pulp  or  germ  which  produces  the 
temporary  teeth  in  the  manner  I  have  described,  is 
fully  developed,  and  about  to  commence  its  process  of 
ossification,  it  gives  off  a  very  small  germ  or  sac, 
formed  precisely  like  itself  in  its  first  state,  and  ad- 
hering to  it  by  a  minute  branch  or  cord.  For  this 
new  germ,  a  cavity  is  prepared  by  the  absorbents,  in 

Fig.  17. 


The  temporary  teeth,  »howing  the  germi  of  the  permanent  teoth- 
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the  spongy  part  of  the  jaw  bone,  where  it  lies  care- 
fully and  securely  deposited  till  the  jaws  are  suffi- 
ciently lengthened  and  enlarged  for  the  development 
■    of  the  second  or  permanent  teeth  (Fig.  17).  _  I" 
'    present  general  state  of  the  human  constitution,  the 
'    process  of  second  dentition  ordinarily  commences 
;    about  the  sixth  or  seventh  year  of  life.    The  perma- 
•    nent  teeth  are  developed  in  precisely  the  same  man- 
!    ner,  and  appear  in  nearly  the  same  order,  as  the  first 
teeth  ;  and  as  they  advance  in  development,  the  roots 
of  the  first  teeth  in  a  perfectly  normal  and  healthy 
•tate  of  the  system  are  gradually  absorbed  and  car- 
ried away,  till  nothing  is  left  but  the  part  above  the 
gums,  which  becomes  very  loose,  and  is  easily  re- 
moved.   Sometimes,  however,  in  the  present  physio- 
logical condition  of  man,  it  becomes  necessary  to  re- 
move a  temporary  tooth  by  violence,  before  its  root 
is  absorbed  away. 
!      326.  The  last  of  the  permanent  teeth  do  not  usually 
appear  till  about  the  twentieth  year  of  life,  and  they 
are  therefore  called  the  wisdom  teeth.    These  are 
.    double  teeth,  and  are  situated  in  the  back  part  of  the 
jaws.    When  all  the  permanent  teeth  are  developed, 
'    there  are  two  front,  one  corner,  and  five  cheek  teeth, 
in  each  half  of  both  jaws,  making  in  the  whole  thirty 
two.    The  four  front  teeth  in  each  jaw  have  single 
roots,  and  chisel-shaped  crowns  for  cutting,  and  are 
called  the  incisors  (Fig.  18,  No.  1,  2).    The  corner 

Fig.  18. 


teeth,  between  the  front  and  cheek  teeth,  are  the 
first  step  of  transition  from  the  chisel-shaped  cutters 
to  the  squaro-crowned  mashers.  They,  therefore,  of 
necessity,  take  more  of  the  rounded  and  pointed  shape 
than  the  front  teeth.  They  have  each  but  one  root, 
■which  is  however  longer  than  those  of  the  front  and 
cheek  teeth.    Their  crowns,  as  it  were,  combine  the 


forms  of  the  front  teeth  and  the  first  of  the  cheek 
teeth,  being  somewhat  flattened  like  the  front,  and 
yet  approaching  to  a  single  point  like  one  of  the  ele- 
vations of  the  first  cheek  teeth  (Fig.  18,  No.  .3),  They 
are  therefore  called  the  cuspids  or  spear-shaped  teeth, 
but  more  commonly  the  eye  teeth.  The  fir.st  two 
cheek  teeth  on  each  side  and  in  both  jaws,  have  the 
form  of  two  corner  teeth  united  by  their  inner  faces. 
They  have  each  a  single  root,  but  it  is  generally  some- 
what flattened  and  grooved  like  two  roots  united,  and 
in  some  instances  it  divides  into  two.  Their  crowns 
approach  to  the  square  form,  or  oblong  square,  and 
have  two  elevations  at  the  top,  the  one  on  the  exte- 
rior, and  the  other  on  the  interior  face,  appearing 
like  the  points  of  the  corner  teeth  ;  and  hence  they 
are  called  the  bicuspids,  or  two-pointed  teeth  (Fig.  18, 
No.  4,  5).  The  three  remaining  cheek  teeth,  on  each 
side,  and  in  both  jaws,  have  the  form  of  two  bicus- 
pids, or  four  corner  teeth  united.  Those  of  the  up- 
per jaw  have  three  roots,  and  in  some  rare  cases  four, 
which  are  considerably  shorter  and  much  more  diverg- 
ent or  spreading  than  those  of  the  under  jaw,  to 
avoid  penetrating  the  cavities  in  the  upper  jaw  be- 
longing to  the  olfactory  apparatus  (399),  and  at  the 
same  time  to  give  sufficient  firmness  to  the  teeth. 
The  crowns  of  all  these  teeth  are  large  and  nearly 
square,  with  four  or  five  slight  elevations  on  the 
grinding  or  mashing  face.  These  are  called  tha  mo- 
lares  or  grinders  (Fig.  18,  No.  6,  7,  8). 

327.  The  bony  substance  of  the  teeth  is  consider- 
ably harder  than  that  of  the  other  bones  of  the  body, 
and  contains  less  gelatinous  matter  (169).  The  ena- 
mel which  covers  the  bony  substance  of  the  crown  or 
body  of  each  tooth,  and  extends  down  to  the  edge  of 
the  gum,  is  far  the  hardest  substance  in  the  living 
body.  It  is  indeed  a  species  of  organic  chrystalizalion. 
This  substance  does  not  appear  to  be  in  any  manner 
nourished  or  reproduced  in  man,  after  the  tooth  is 
fully  developed  ;  but,  being  extremely  hard  or  dense, 
it  sustains  the  friction  of  mastication  for  many  years, 
without  being  worn  through.  The  internal  cavity  of 
the  teeth  occupied  by  the  pulp  is  never  wholly  filled 
up,  but  it  is  considerably  smaller  in  advanced  life 
than  it  is  in  youth  (fig.  19).    It  continues  by  small 

Fig.  19. 


canals  through  each  root ;  and  at  these  canals  the 
vessels  and  nerves  of  the  teeth  enter  (254)  ;  and  after 
ramifying  upon  the  membrane  that  lines  the  cavity 
(323),  they  are  distributed  to  the  bony  substance, 
penetrating  to  the  enamel ;  but  they  do  not  enter  this 
last  named  substance  (fig.  20).  These  vessels  and 
nerves  are  largest,  and  pervade  the  bony  substance  of 
the  tooth  most  extensively  in  early  life.  They  gradu- 
ally diminish  in  size,  and  become  obliterated  in  their 
extremities,  as  life  advances,  and  reciide  from  the  sur- 
face inwardly  towards  the  central  cavity.  When  the 
habits  of  life  are  not  in  strict  accordance  with  the 
physiological  laws  of  the  body,  the  canals  in  the  roots 
of  the  teeth  often  entirely  close  in  old  age,  and  the 
teeth  are  wholly  cut  off  from  vital  sustenance,  and 
then  they  soon  become  loose,  and  drop  out  of  the  jaws, 
or  their  roots  are  removed  by  the  absorbents. 
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328.  In  the  human  head,  the  front  teeth  are  in- 
tended  to  cut  the  food  into  small  masses,  convenient 
for  the  action  of  the  cheek  teeth,  whicli  are  designed 
to  mash  or  grind  it  iinely,  hefore  it  is  swallowed. 
This  process  is  called  mastication  ;  and  while  it  is 
going  on,  other  organs  co-operate  to  prepare  the  food 
for  deglutition,  and  to  commence  the  process  of  assi- 
milation. 

Fig.  20. 


SKIN  AND  MUCOUS  MEMBRANE. 

330.  I  have  already  described  three  general  kinds 
of  membranes.  1.  The  fibrous  (169),  which  every- 
where surrounds  the  bones,  cartilages,  and  tendons ; 
lines  the  spinal  canal,  the  cavity  of  the  skull,  etc. 
2.  The  serous  (176)>  which  lines  the  closed  cavities, 
such  as  the  thorax  and  abdomen,  and  surrounds  all 
the  organs  of  those  cavities  (fig.  32).  3.  The  mem- 
brane  which  covers  the  whole  external  surface  of  the 
body  like  a  sac,  and  passing  over  the  lips  and  up  the 
nostrils,  lines  the  mouth,  nasal  cavities,  throat,  wind- 
pipe, lungs,  meatpipe,  stomach,  alimentary  tube,  and 
every  other  internal  cavity  which  has  an  opening 
outward,  or  which  by  a  month  or  canal  communicates 
with  the  external  world  (287).  The  portion  of  this 
membrane  which  covers  the  external  surface,  I  have 
said  (289),  is  called  the  skin,  that  lining  the  internal 
cavities  is  called  the  mucous  membrane.  The 
general  office  of  the  fibrous  and  serous  membranes  is 
to  cover  and  line  the  parts  to  which  they  are  appro- 
priated, and  in  some  measure  to  keep  them  in  their 
proper  positions,  and  to  furnish  the  cavities  which 
they  line  with  a  serous,  glairy  fluid,  by  which  the 
parts  that  move  upon  each  other  are  moistened  and 
lubricated  ;  and  also  to  absorb  whatever  fluids  may 


The  permanent  teeih,  showing  the  entrance  of  the  nerves  into  the  ends  of  the  rootF. 

329.  The  tongue  I  hardly  need  describe.  It  is 
composed  of  many  difl^erent  pairs  of  niiiscles,  which 
render  it  capable  of  acting  in  every  direction,  and  in 
almost  every  manner;  and  is  covered  by  the  mucous 
membrane,  which  lines  the  mouth  (287).  It  assists 
in  masticating  the  food,  by  continually  throwing  it 
between  the  grinders  of  the  upper  and  lower  jaws. 
It  also  assists  in  the  act  of  swallowing  it,  in  a  manner 
I  shall  describe  when  I  come  to  speak  more  particu- 
larly of  the  functions  of  these  parts. 


be  introduced  into  these  cavities."  For  this  kind  of 
exhalation  and  absorption,  they  require  nothing  more 
than  the  minute  extremities  of  the  arteries  and  veins, 
and  the  lymphatics.  But  the  general  office  of  the  skin 
and  mucous  membrane  is  much  more  diversified  and 
complicated.  This  extended  membrane,  as  I  have 
stated  (-288),  constitutes  the  general  confines  of  the 
vital  domain,  and  is  constructed  with  reference  to  all 
the  relations  which  that  domain 
holds  to  the  external  world  ;  and 
through  it,  must  pass,  by  the  ac- 
tion of  living  organs,  every  thing 
that  enters  into  that  domain,  or 
egresses  from  it.  If  pure  aque- 
ous fluid  is  required  to  enter  that 
domain  with  little  or  no  change, 
appropriate  organs  in  this  mem- 
brane must  absorb  and  convey  it 
thither.  If  there  be  an  excess  of 
aqueous  matter  within  the  vital 
domain,  this  membrane  must  fur- 
nish organs  to  exhale  or  eliminate 
it  from  the  system.  If  nutrient 
matter  is  to  enter  the  domain  of 
life,  apjiropriate  organs  in  this 
membrane  must  elaborate  it  from 
the  contents  of  the  alimentary  ca- 
vity, by  an  assimilating  process 
peculiar  to  themselves,  and,  as  it 
were,  hand  it  over  to  other  func- 
tionaries of  the  system,  to  be  sub- 
jected to  other  processes,  and  fi- 
nally disposed  of  for  the  general 
good  of  the  body.  If  mucilagin- 
ous and  oleaginous  substances  are 
to  be  secreted  from  the  vital  do- 
main, to  lubricate  the  exterior 
surface  of  this  membrane,  and 
protect  its  myriads  of  delicate 
little  organs,  and  preserve  them 
in  proper  conditions  to  perform 
their  functions,    or  to   oil  the 


external  surface  of  the  body,  to  preserve  the  skin 
from  the  injurious  action  of  various  external 
agents,  other  appropriate  organs  in  this  membrane 
must  secrete  those  substances.  And  if  substances  of 
a  yet  more  exalted  or  complicated  character,  such  as 
the  saliva,  the  pancreatic  fluid,  the  bile,  etc.,  are  to 
be  secreted  e[ther  for  the  purposes  of  the  vital  eco- 
nomy in  carrying  on  its  assimilating  processes,  or  for 
the  sake  of  separating  excrementitious  matter  from 
the  fluids  of  the  system,  and  eliminating  it  from  the 
vital  domain,  this  membrane  must  furnish  the  organs 
for  the  performance  of  these  various  and  wonderful 
functions. 

ABSORBING,  EXHALING,  AND  SECRETING  ORGANS. 

331.  In  giving  a  general  description  of  the  skin  and 
mucous  membrane  (287),  I  said  'hat  countless  num- 
bers of  the  almost  inconceivably  minute  terminations 
of  capillary  vessels  of  the  sanguiferous  and  lymphatic 
systems,  pass  through  the  meshes  of  this  membrane, 
and  form  a  close  web  or  plexus  upon  its  exterior  sur- 
face. Some  of  these  minute  vessels  thus  situated,  are 
employed  in  their  simple  form  in  absorbing  such  aque- 
ous and  other  substances  as  are  at  any  time  permitted 
to  pass  into  the  vital  domain  with  little  or  no  assimi- 
lating change.  These  pervade  the  whole  external  and 
internal  membrane,  but  mostly  abound  in  the  mucous 
membrane  of  the  alimentary  and  respiratory  cavities, 
and  especially  in  the  stomach  and  alimentary  tube. 
Others,  again,  are  employed  in  their  simple  form,  in 
throwing  ofl'  or  eliminating  like  substances  from  the 
system  in  the  state  of  vapor  and  of  sensible  fluids,  etc. 

*  It  is  not  a  settled  point,  whether  the  fibrous  membrane  in  Bay 
situation  performs  these  functions  of  secretion  and  absorption. 
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These  also  pervade  the  whole  membrane,  but  mostly 
abound  in  the  lungs  and  external  skin.  Another  set 
of  these  vessels  are  employed  in  their  simple  form,  in 
secreting  the  nutrient  matter  by  which  the  system  is 
sustained.*  These  innumerably  abound  in  the  ali- 
mentary cavity,  and  especially  in  the  small  intestines. 
It  is  contended  also  by  some  physiologists,  that  or- 
gans capable  of  performing  this  office  exist  in  the 
Jungs  and  e.Kternal  skin  ;  and  various  experiments 
have  been  made,  and  anecdotes  told,  to  prove  that 
hunger  may  be  appeased,  and  nutrition  to  some  extent 
sustained,  by  the  absorption  of  these  surfaces  ;  but 
nothing  conclusive  or  satisfactory  has  been  accom- 
plished ;  and  the  utmost  that  can  be  affirmed  is  the 
possibility  of  a  vicarious  function  of  this  kind,  to  some 
extent ;  but  this  is  not  a  normal  function  of  the  parts. 

332.  In  regard  to  the  solvent  fluid  of  the  stomach, 
it  is  not  yet  ascertained  whether  it  is  secreted  by  some 
of  these  little  vessels,  in  their  simple  form,  or  in  their 
more  complicated  glandular  arrangement.  It  is  com- 
mon for  writers  on  physiology  to  speak  of  the  glands 
which  secrete  the  gastric  juice,  but  the  existence  of 
these  glands  has  never  been  demonstrated. 

rOLLICLES  AND  GLANDS. 

333.  The  remaining  functions  belonging  to,  or  im- 
mediately connected  with,  the  great  enveloping  and 
'limiting  membrane,  appear  to  be  performed  by  more 
complicated  organs  ;  and  yet,  when  thoroughly  ana- 
lysed, they  are  found  to  be  scarcely  less  simple  than 
those  described.  The  glandular  follicles  are  the  sim- 
plest kind  of  these  organs.  These  are  little  bottle-sha- 
ped sacs  imbedded  in  the  substance  of  the  membrane, 
with  their  mouths  opening  on  its  surface.  The  mem- 
brane continues  into  these  mouths,  and  lines  the  inter- 
nal cavities  of  the  sacs  ;  or,  in  other  words,  the  sacs 
are  formed  by  the  membrane  itself,  and  supplied  with 
numerous  nerves  and  blood-vessels,  and  appear  to 
possess  a  contractile  tissue,  by  which  they  are  enabled, 
at  any  time,  to  expel  their  contents.  These  abound 
in  every  part  of  the  membrane,  but  cluster  more  nu- 
merously in  some  parts  than  in  others,  as  the  wants 
of  the  organic  economy  demand.  Though  apparently 
similar  in  their  anatomical  structure,  they  diifer  very 
considerably  in  the  character  of  their  functions. 
Some  of  them  secrete  the  mucus  which  everywhere 
lubricates  the  membrane,  and  imbeds  and  protects  its 
delicate  nerves  and  vessels  (287).  Others,  situated 
on  the  external  surface  of  the  body,  secrele  the  >inc;u- 
ous  matter  which  oils  the  skin  ;  of  these  sebaceous 
follicles  there  are  said  to  be  not  less  than  a  hundred 
and  twenty  millions  :  others,  situated  in  the  exterior 
cavities  of  the  ears,  secrete  the  cerumen  or  wax  of 
those  cavities.  Whether  the  coloring  matter  of  the 
skin  is  a  distinct  secretion,  by  a  special  set  of  organs, 
or  whether  it  is  an  eflFect  of  the  action  of  light  and 
heat  and  perhaps  the  oxygen  of  the  atmosphere  upon 
the  mucous  coat,  is  yet  an  unsettled  point. 

334.  The  next  form  of  a  gland  is  still  more  compli- 
dated  and  much  more  extensive.  Instead  of  the  little 
sacs  which  I  have  just  described,  the  membrane 
forms  a  tube  like  the  barrel  of  a  small  quill,  and  this 
tube,  like  the  main  stem  of  a  shrub,  gives  off  many 
branches,  and  each  of  these  branches  divides  into  a 
very  great  number  of  twigs,  and  these  are  all  hollow 
and  formed  by  the  same  continuous  mucous  mem- 
brane ;  so  that  all  the  minute  hollow  twigs  open  into 
the  hollow  branches,  and  all  the  hollow  branches 
open  into  the  hollow  stem  or  main  tube,  and  this 
opens  upon  the  face  of  the  great  membrane.  This 
ramified  tube  or  duct  is  more  or  less  extensive  ac- 
cording to  the  size  of  the  gland,  and  the  particular 
character  of  its  function.    But  whether  more  or  less 

.  *  This  process  is  by  all  writers  on  physiology  called  'absorbing,' 
out  with  utter  impropriety.  The  lacteals  no  more  absorb  the 
^yle  than  the  liver  absorbs  the  bile,  as  will  be  shown  hereafter 
(4S5). 


extensive,  it  only  differs  from  tlie  little  sacs  in  shape 
and  extensiveness.  To  complete  the  structure  and 
functional  capacity  of  the  gland,  an  artery  advances 
to  the  main  tube,  and  suddenly  divides  into  a  great 
number  of  branches,  and  each  of  its  branches  into  an 
immense  number  of  twigs  (fig.  21),  and  these  minute 

Fig.  21. 


An  artery  of  a  gland  dissected  out. 

twigs  terminate  in  the  membrane  which  forms  the 
hollow  twigs  and  branches  of  the  tube  or  duct;  and 
where  these  arterial  twigs  terminate,  an  equal  num- 
ber of  venous  twigs  arise,  which  run  together  and 
form  branches,  and  these  run  together  and  form  the 
venous  trunk  or  trunks  of  the  gland,  corresponding 
in  ramification  with  the  artery,  but  generally  some- 
what greater  in  capacity,  and  passing  from  the  gland 
by  the  side  of  the  artery.  With  these  vessels,  which 
almost  form  a  dense  plexus,  are  also  associated  a  great 
number  of  lymphatic  vess-els  ;  and  all  these  capillary 
arteries,  veins,  and  lymphatics,  are  largely  supplied 
with  nerves  of  organic  life  (231),  and  intimately  wo- 
ven together  into  a  single  organ,  by  a  delicate  cellu- 
lar tissue ;  and,  finally,  the  whole  are  enveloped  in 
a  serous  membrane,  and  thus  the  gland  is  completed 
(fig.  22).  Some  of  the  glands  are  provided  with  a 
membranous  sac,  which  is  also  lined  with  the  mucous 
membrane,  and  in  which  the  secreted  fluid  or  sub- 
stance is  deposited  for  a  time. 

Fig,  22. 


a. 


A  gland,  a  a,  with  its  excretory  duct,  c,  and  branches,  6. 

,  335.  This  is  a  general  description  of  what  are  called 
the  conglomerate  glands,  such  as  the  salivary  glands, 
the  pancreas,  the  liver,  etc.  In  one  important  respect, 
however,  the  structure  of  the  liver  differs  from  that 
of  other  glands.  This  peculiarity  I  shall  notice  when 
I  come  to  speak  of  its  particular  functions  (381).  But 
as  a  general  statement  of  this  class  of  glands,  the  ar- 
teries pour  their  blood  into  their  myriads  of  minute 
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twigs,  which  terminate  in  the  mucous  membrane  that 
forms  the  hollow  twigs  and  branches  of  the  main  tube 
or  duct  of  the  gland,  and  there  the  pec\iliar  secretion 
of  the  gland  takes  place,  in  a  manner  of  which  we  are 
totally  ignorant.  All  we  can  say  is,  that  it  is  an 
effect  of  vitality,  which  seems  in  many  instances  ac- 
tually to  possess  the  power  of  transmuting  one  sub- 
stance into  another  (51)  ;  for  many  of  the  secretions 
are  totally  unlike  any  thing  to  be  found  in  the  blood 
from  which  they  are  secreted.  The  blood  thrown 
into  these  vessels,  which  is  not  employed  in  the  secre- 
tion, becomes  changed  in  its  character  by  the  process, 
and  is  taken  up  by  the  venous  capillaries,  and  carried 
off  into  the  general  returning  cii-culation.  The  office 
of  the  lymphatic  vessels  in  these  glands  is  not  fully 
ascertained,  but  it  is  supposed  to  be  the  al)sorption  of 
such  substances  as  ought  not  to  pass  into  the  secre- 
tion, nor  to  be  carried  off  to  the  heart  unchanged,  in 
the  venous  blood.  These  substances  may  be  impuri- 
ties brought  into  the  gland  in  the  blood,  or  extrava- 
sated  fluids,  or  the  decomposed  matter,  or  the  lymph 
of  the  gland  ;  and,  in  some  cases,  the  lymphatics  are 
supposed  to  absorb  the  more  aqueous  parts  of  the  se- 
cretion itself.  These  glands  are  situated  in  different 
parts  of  the  body,  according  to  the  wants  of  the  vital 
economy.  A  considerable  number  of  them,  however, 
appertain  to  the  alimentary  cavity,  and  constitute  a 
portion  of  the  alimentary  apparatus.  It  may,  there- 
fore, almost  be  said,  that  the  great  enveloping  and 
limiting  membrane  which  covers  the  external  surface 
of  the  body,  and  lines  all  the  open  cavities,  is  one  ex- 
tended and  complicated  organ  of  secretion  and  excre- 
tion, of  absorption  and  of  depuration. 

336.  The  external  skin,  I  have  said,  is  covered 
everywhere  by  a  thin  membranous  form  of  horny 
matter,  called  the  cuticle  or  epidermis  (287)  ;  and 
some  anatomists  say  that  this  epidermis  extends  over 
the  whole  mucous  membrane.  Dr.  Horner,  of  Phila- 
delphia, assures  us  that  he  has  fully  demonstrated  its 
existence  in  the  small  intestine,  and  he  therefore  con- 
cludes that  it  pervades  the  whole  alimentary  cavity.* 
How  the  substances  which  enter  or  pass  from 
the  vital  domain,  get  through  the  epidermis 
where  it  does  exist,  is  a  question  much  dis- 
puted. Some  physiologists  say  that  there  are 
myriads  of  pores  in  the  epidermis  of  the  ex- 
ternal skin,  through  which  the  perspired 
fluids,  etc.,  pass ;  while  others  confidently 
deny  the  existence  of  a  single  one  of  these 
pores,  and  affirm  that  whatever  passes  through 
the  epidermis,  does  so  by  a  kind  of  infiltra- 
tion ;  and  this,  they  think,  is  fully  proved 
by  the  fact,  that  when  a  blister  is  raised  upon 
the  skin,  the  serum  which  accumulates  under 
the  epidermis  does  not  escape,  as  it  would  if 
there  were  numerous  pores  through  which  it 
could  pass.  But  this  suems  to  prove  too  nnich  ; 
for  it  equally  proves  the  imperviousness  of  the 
cuticle  by  infiltration.  Dr.  Horner  says  he 
found  it  wholly  impervious  to  the  air,  with 
which  he  inflated  it,  in  a  section  of  the  intes- 
tine. The  truth,  however,  seems  to  me  to 
be  most  probably  this  :  when  the  cuticle  or 
epidermis  is  in  its  proper  place,  and  holds  its 
proper  relation  to  the  subjacent  vessels  and 
tissues,  it  presents  openings  to  the  mouths  of 
those  vessels,  through  which  they  pour  out, 
or  drink  in,  such  substances  as  they  give  or 
take  ;  but  when  it  is  raised  up,  and  separ- 
ated from  its  proper  place  and  connexion, 
either  by  a  serous  fluid  or  by  air,  those  open- 
ings, from  the  peculiar  construction  of  the 
parts  by  which  they  are  formed,  become  per- 
fectly closed,  and  render  the  cuticle  wholly 
The  nerves  of  animal  and  of 


impervious. 


organic  sensibility,  intimately  associated  with 
•  See  Appendix,  Note  A.  » 


the  minute  vessels  of  the  skin  and  mucous  membrane, 
I  have  sufficiently  described  (290). 

3;t7.  I  have  been  thus  minute  and  particular  in  de- 
scribing the  great  limiting  membrane  which  consti- 
tutes the  confines  of  the  vital  domain,  because  it  is 
the  seat  of  many  of  the  most  important  functions  of 
the  organic  economy,  and,  as  I  have  said  (330),  is 
constructed  with  reference  to  all  the  relations  which 
the  vital  domain  holds  to  the  external  world  ;  and 
hence,  it  is  impossible  for  any  one  to  have  a  clear  and 
full  understanding  of  the  laws  of  constitution  and  re- 
lation under  which  man  exists,  without  knowing  the 
organization  and  physiological  endowments  of  these 
important  parts. 

THE  DIGESTIVE  OKGANS. 

338.  The  mucous  membrane,  then,  we  perceive,  is 
the  grand  seat  of  all  the  primary  processes  of  alimen- 
tation, of  the  various  functions  of  secretion  and  ex- 
cretion, of  respiration,  etc.  ;  and  hence,  it  is  so  ar- 
ranged as  to  constitute  the  most  important  portion  of 
all  the  organs  by  which  these  functions  are  performed. 
Having  lined  the  mouth  and  nasal  cavities,  it  passes 
back,  and  unites  in  the  fauces  or  throat,  and  thence 
descending,  forms  a  funnel- shape  cavity  called  the 
pharynx,  which  tapers  downward  and  gathers  into  a 
tube.  This  tube,  called  the  oesophagus  or  meatpipe, 
continues  downward  some  twelve  or  fifteen  inches, 
and  having  entered  through  a  small  opening  of  the 
midriff  or  diaphragm  (fig.  37),  into  the  abdominal 
cavity,  it  suddenly  expands  into  a  large  sac,  which  is 
called  the  stomach.  This  sac  has  somewhat  the  shape 
of  a  pear  (fig.  23),  and  lies  across  the  upper  part  of 
the  abdominal  cavity.  It  is  ordinarily  capable  of  con- 
taining from  one  to  two  quarts,  but  may  be  greatly 
enlarged  by  gluttony,  and  diminished  by  disease  Its 
largest  end  lies  on  the  left  side,  or  in  what  is  called 
the  left  hypochondrium.  It  diminishes  in  size  as  it 
proceeds  towards  the  right  side,  where  it  rather  sud- 
denly contra<-ts  into  a  tube,  which  is  considerably 
larger  than  the  meatpipe  or  oesophagus  (fig.  23,  /). 
This  tube  is  prolonged  to  six  or  eight  times  the  length 


Fii.  23. 


a,  the  oesophagus  or  meatpipe ;  4,  the  cardiac  orifice  ;  «,  the  py- 
loric orifice;  d,  the  small  curvature  of  the  stomach  ;  «,  the  great 
curTature:  /,  the  duodenum;  g,  the  centre  of  the  itomacli;  h, 
the  splenic  portion  of  the  stomach  (382). 
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of  the  body,  and  is  nicely  convolved  or  folded,  so  as  to 
be  brought  within  a  small  compass  (fig.  24, .?).  In  the 
descriptions  of  anatomy  and  physiology  it  is  artificially 
divided  into  three  parts,  called  the  duodenum,  the  je- 
junum, and  the  ileum.  It  is  more  properly,  as  a  whole, 
called  the  small  intestine,  or  the  small  portion  of  the 
alimentary  canal  or  tube.  This  tube,  at  its  lower 
extremity,  suddenly  expands  into  what  is  called  the 
colon,  which  is  much  more  capacious  than  the  small 
intestine  (fig.  24,  w).  The  colon  ascends  to  the  sto- 
mach on  the  right  side,  arches  over  the  whole  volume 
of  the  small  intestine,  and  descends  on  the  left  side  ; 
forming,  in  its  lower  part,  what  is  called  the  sigmoid 
flexure:  or,  assuming  the  shape  of  an  S;  and  then 
enters  into  the  formation  of  a  somewhat  smaller  tube, 
called  the  rectum  (fig.  24,  v),  at  the  lower  extremity 
of  which  the  mucous  membrane  again  blends  with  the 
outer  skin. 

339.  Such  is  the  general  disposition  of  the  mucous 
membrane,  in  forming  the  alimentary  cavity. 
Throughout  its  whole  extent,  some  of  its  little  vessels 
(331)  exhale  an  aqueous  vapor  or  serous  fluid  ;  through- 
out its  whole  extent,  its  numerous  little  glandular  fol- 
licles copiously  secrete,  and  pour  upon  its  surface,  a 
lubricating  and  sheathing'  mucus,  to  keep  its  myriads 
of  delicate  little  organs  (287)  in  a  proper  state  for  the 

Fig.  24. 


performance  of  their  functions,  and  to  protect  them 
from  the  injurious  action  of  whatever  substances  may 
be  introduced  into  the  cavity. 

340.  In  the  oral  cavity,  on  each  side,  near  the  second 
double  tooth  in  the  upjier  jaw,  the  mucous  membrane 
forms  a  little  tube  (fig.  25,  b),  which  ascends  along  the 
cheek,  and  branches  out  and  forms  a  gland  in  the  man- 
ner I  have  described  (3.34),  in  front  of  the  lower  part 
of  the  ear  (fig.  2:>,  a).  Another  smaller  one  of  these 
glands  lies  just  within  the  lower  edgeof  the  under  jaw, 
on  each  side  (c)  ;  and  a  third  and  still  smaller  pair  lie 
under  the  roots  of  the  tongue,  uniting  on  the  middle 
line.  The  ducts  of  these  last  two  pairs  open  into  the 
mouth  in  front  of  the  roots  of  the  tongue  and  near  its 
bridle.  These  are  all  called  the  salivary  glands.  They 
secrete  the  saliva  or  the  solvent  fluid  of  the  mouth,  and 
pour  it  into  the  oral  cavity  freely  during  the  process 
of  mastication,  and  whenever  any  exciting  substance 
is  taken  into  the  mouth.  The  smell,  and  sight,  and 
even  the  thoughts  of  savory  or  disgusting  substances^ 
and  of  other  objects  of  desire,  will  also  cause  an  in- 
creased secretion  and  flow  of  saliva.  The  oral  cavity 
I  have  said  (338),  continues  back  into  the  funnel-sha 
ped  cavity,  called  the  pharynx.  Into  this  last  cavity 
open  also  from  above,  the  canals  coming  from  the  nose; 

and  near  them,  on  each  side,  a  little  tube 
coming  from  the  internal  chambers  of  the 
ear,  called  the  Eustacian  tubes.  These 
tubes  are  lined  by  the  mucous  membrane, 
and  are  so  essential  to  hearing,  that  if 
they  become  closed  up,  deafness  is  caused. 
Just  in  front  of  these  is  the  soft  pendulous 
body  commonly  called  the  palate  ;  but  in 
the  descriptions  of  anatomy,  the  vail  of 
the  palate.  This,  in  the  act  of  swallow, 
ing.  is  pressed  back,  and  closes  the  nasal 
canals  and  the  Eustacian  tubes,  so  that 
nothing  can  pass  into  them.  A  little 
lower  down,  near  the  roots  of  the  tongue, 
in  the  front  part  of  the  pharynx,  opens 
ihe  larynx,  or  the  mouth  of  the  windpipe. 
This  is  so  situated  that  every  thing  which 
is  so  swallowed  must  pass  directly  over  it. 
To  prevent  any  of  the  food  or  drink  from 
entering  the  windpipe,  a  small  oval-shaped 
cartilaginous  valve  is  placed  over  the  ori- 
fice. But  as  respiration  requires  that  the 
mouth  of  the  windpipe  should  only  be 
momentarily  closed,  this  little  valve  called 
the  epi-fflottis  is  always  raised,  except  dur. 
ing  the  act  of  swallowing,  when  it  shuts 
down  over  the  orifice,  and  completely 
closes  it  for  an  instant,  while  the  food  or 
other  substances  are  passing,  and  then 
immediately  opens.* 

341.  Descending  again  to  the  stomach, 
we  find  that  the  oesaphagus  or  meatpipe 
does  not  enter  this  cavity  at  its  end,  or  in 
the  line  of  its  longitudinal  axis,  but,  as  it 
were,  at  its  upper  side  (fig.  26,  a),  so 
that  the  inferior  mouth  (c)  of  the  stom- 
ach, which  opens  into  the  small  intestine 
(d),  IS  httle  lower  than  that  at  which 
the  food  enters  (a),  and  which  on  account 
of  Its  proximity  to  the  heart  is  called  the 
cardiac  orifice.  The  inferior  mouth  of 
the  stomach  (c),  which  lies  in  the  right 
side  of  the  abdominal  cavity,  is  called  the 
pyloric  orifice.  About  four  inches  below 
this  orifice,  in  the  small  intestine  (rf),  is 
the  mouth  of  another  tube,  formed  or 
lined    by     the    mucous  membrane  


,  the  under  side  of  the  liver ; 
bladder;  m,  the  stomach:  i 


Dating  at  /  in  the  large  intestine  u,  w,  X,  Y. 


i,  0,  d,  g,  the  biliary  duct«  ;  »,  the  gall- 
the  pylorus ;  r,  »,  small  inteflino,  ttrmi- 


The  fact  that  the  glottis  can  close  itself  in  the 
absence  of  the  cpi-glottis  does  not  in  the  least  de- 
gree prove  that  the  epi-glotlis  is  not  designed  to  act 
exclusively  as  a  valve  to  close  the  glotUs  in  the  act 
of  deglutitipn. 
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This  tube  ascends  and  branches  out  in  the  manner 
I  hare  described  (334)  ;  and,  together  with  appro- 
priate vessels,  nerves,  etc.,  forms  the  largest  gland  in 

Fig.  25. 


a,  the  salivary  gland  in  the  cheek  ;  b,  the  duct  leading  to  the 
mouth ,  c,  the  gland  under  the  edge  of  the  under  jaw. 

the  body,  called  the  liver  (fig.  24,  a  a  a).  This 
gland  is  situated  at  the  top  of  the  abdominal  cavity, 
and  lies  immediately  under  the  diaphragm,  and  most- 
ly on  the  right  side.  It  is  divided  into  a  large  lobe, 
and  two  small  ones.  On  the  lower  surface  of  the  large 
lobe,  which  lies  on  the  right  side,  is  formed  a  mem- 
branous reservoir,  called  the  gall-bladder,  which  is 
also  lined  by  the  mucous  membrane  (fig.  24,  b).  The 
common  biliary  duct,  after  proceeding  a  short  distance 
from  the  small  intestine,  gives  off  a  tube  called  the 
cistic  duct,  which  goes  to  the  gall-bladder.  The  re- 
maining portion  of  the  main  duct,  which  now  takes 
the  name  of  the  hepatic  duct,  continues  a  little  f<ir- 
ther,  and  then  divides  into  two  tubes,  one  of  which 
goes  to  the  right  and  the  other  to  the  left  lobe  of  the 
liver.  The  nerves  of  the  liver,  which  are  very  nu- 
merous, are  principally  from  the  hepatic  plexus,  which 

Fig.  26. 


a,  the  cardiac  orifice  of  the  stomach  i  b,  the  interior  of  the  stom- 
ach ;  c,  the  pylorus ;  d,  the  interior  of  the  duodenum. 


is  formed  by  a  multitude  of  the  branches  of  the  nerves 
of  organic  life,  and  into  which  some  of  the  filaments 
of  the  pneumogastric  penetrate  (245,  280).  By  this 
plexus,  also,  the  liver  is  brought  into  very  immediate 
and  powerful  anatomical  and  sympathetic  relations 
with  the  stomach  (231). 

342.  The  pancreas,  which  very  closely  resembles 
the  salivary  glands  in  its  structure  and  in  the  charac- 
ter of  its  secretion  (fig.  2?),  is  situated  behind  the 
stomach,  and  lies  crosswise  of  the  body  (fig.  28,  p  p). 
It  is  about  six  inches  long  and  one  thick,  and  weighs 
from  four  to  six  ounces.  Its  duct  generally  enters 
the  small  intestine,  at  the  same  point,  and  in  a  com- 
mon  mouth  with  the  biliary  duct.  These  excretory 
ducts,  and  those  of  other  glands,  though  formed  essen- 
tially of  the  mucous  membrane,  as  I  have  said,  have 
also  an  exterior  tunic  of  dense  cellular  sulistance. 

343.  These  are  the  glands  which  immediately  per- 
tain to  the  mucous  membrane  of  the  alimentary  cav- 
ity, and  are  more  or  less  concerned  in  the  performance 
of  its  general  function  of  assimilation. 

344.  The  kidneys,  which  are  situated  in  the  re- 
gion of  the  loins  (fig.  28,  k),  though  they,  like  the 
glands  just  described,  are  foimded  upon  the  mucous 
membrane,  are  not  immediately  connected  with  the 
alimentary  canal.  The  mucous  membrane,  which 
lines  all  their  ducts  and  cavities,  continues  from  each 
kidney,  and  forms  or  lines  a  long  tube  about  the  size 
of  a  writing  quill,  one  of  which  descends  from  the 
kidney  on  each  side,  and  opens  into  the  bladder  (fig. 
28,  M  u).  From  these  tubes  the  mucous  membrane 
continues  and  lines  the  bladder,  and  thence  proceeds 
to  join  the  external  skin. 

345.  The  lachrymal  glands  (fig.  49,  a)  which  secrete 
the  fluid  that  moistens  the  eyeball  and  composes  the 
tears,  and  the  other  glands  of  the  body,  not  particu- 
larly described,  are  all  constructed  upon  the  same 
general  principles,  having  the  mucous  membrane  for 
the  grand  foundation  of  their  structure.  But  in  all 
these  glands  this  membrane  is,  as  it  were,  isolated, 
and  at  a  greater  or  less  remove  from  the  great  sheets 
of  the  alimentary  and  respiratory  cavities.  Yet  when 
it  is  remembered  that  the  main  difference  between  the 
external  skin  and  the  mucous  membrane  (287,  289) 
is  in  situation,  which  affects  function  more  than  struc- 
ture, we  see  that  the  one  may  readily  pass  into  the 
other,  in  any  part,  according  to  the  general  and  parti- 
cular wants  of  the  organic  economy. 

346.  Passing  downward  from  the  mouth  of  the 
biliary  and  pancreatic  ducts  (341.  342)  along  the  small 
intestine,  we  find  tbe  organ  ahoundinfr  in  small  semi- 
lunar folds  (fig.  29)  called  the  valvuloe  conniventes, 
which  greatly  increase  the  extent  of  its  surface,  and 
cause  its  contents  to  descend  more  slowly.  This  in- 
testine does  not  pass  into  the  large  portion  of  the  canal, 
in  the  line  of  its  longitudinal  axis,  as  a  continuous 
tube,  but  enters  in  at  a  right  angle  (fig.  30,  h)  about 

—  four  inches  above  its  inferior  extremity  (o),  and 
terminates  in  a  circular  fold  of  the  mucous  mem- 
brane, called  the  ileo-cmcal  valve,  which  extends, 
by  its  free  border,  into  the  cavity  of  the  large  in- 
testine, and  suffers  the  contents  of  the  small  intes- 
tine to  pass  freely  into  the  large,  but  does  not  per- 
mit those  of  the  large  intestine  to  pass  into  the 
small.  The  portion  of  the  large  intestine  which 
extends  below  the  ileo-coecal  valve  (fig.  30,  a),  is 
called  the  coecum.  It  has  the  form  of  a  sac  open- 
ing into  the  colon  (fig.  30,  l>  c  d),  and  is  three  or 
four  inches  in  dep.h,  and  about  the  same  in  dia- 
meter. The  colon  is  not  cylindrical  like  the  small 
intestine,  but  is  gathered  into  partial  circular  folds, 
which  give  it  a  saculated  form  and  appearance, 
and  is  secured  in  this  condition,  by  three  hmgitud- 
inal  bands  (fig.  30).  In  the  rectum  (fig.  30,  /), 
this  saculated  form  disappears,  and  the  canal 
again  becomes  more  uniform  and  cylindrical. 
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Fig.  27. 


The  Pancreas. 


Tig.  2S. 


hJrt^.'      "'^Waddor;  g,  the  gall-bladder;  A,  the  kidneys;  I,  the 
liver  turned  up,  showing  the  under  side ;  p,  the  pancreas ;  r,  the  rectum ; 
the  spleen  ;  u,  the  uretures ;  v,  the  vena  cava. 


Fig.  20. 


Section  of  the  small  inte; 


tino  turned  inside  out,  to  show  the  folds  of  its 
mucous  membrane. 


MUSCULAR  TISSUE  OF  THE  ALIMENTARY 
CANAL. 

347.  Motion,  as  well  as  innervation  and 
secretion,  being-  necessary  for  the  perfor- 
mance of  the  general  functions  of  the 
alimentary  cavity,  muscular  libres  are 
therefore  everywhere  attached  to  the 
back  of  the  mucous  membrane  forming 
that  cavity.     These  fibres  are  arranged 
in  different  parts  according  to  the  mo- 
tion required.    "  Throughout  the  whole 
extent  of  the  canal,  however,  the  ar- 
rangement is  very  similar  (199).  In 
general,  it  consists  of  two  layers;  the 
first  composed  of  circular  fibres,  which 
surround   the  meatpipe,   the  stomach, 
and  the  small  and  large  intestines,  like 
rings,  or  like  sections  of  rings,  whose 
ends  lap  by  each  other,  so  as  to  give  the 
muscles  more  power  and  activity ;  and 
the  second  composed  of  longitudinal 
fibres,  or  those  which  run  lengthwise  of 
the  meatpipe,  stomach,  and  intestinal 
tube  (338).     By  the  contraction  of  the 
circular  fibres,  the  calibre  of  the  cavity 
IS  diminished.     By  the  contraction  of 
the  longitudinal   fibres,  the  parts  are 
shortened,  and  by  their  combined  action, 
they  give  the  parts  a  vermicular  or  undu' 
lating  motion.    The  muscular  coat  thus 
formed  is  considerably  thicker  and  more 
powerful  in  the  meatpipe  and  stomach, 
than  in  the  small  intestine  ;  and  in  the 
large  intestine,  particularly  the  colon,  it 
is  still  thinner  than  in  the  small.    In  the 
colon,  also,  the  longitudinal  fibres,  in. 
stead  of  forming  a  continuous  layer  or 
sheet,  as  in  the  other  parts,  are  gathered 
(346)  into  three  separate  longitudinal 
bands  (fig.  30).    In  the  rectum,  again, 
the  muscular  coat  becomes  thicker  and 
stronger,  and  the  longitudinal  fibres  form 
a  continuous  layer  around  the  tube  In 
the  pharynx  (338)  the  arrangement  is 
somewhat  different :  here  the  muscular 
coat  IS  composed  of  six  constrictor  mus- 
cles, the  fibres  of  which  form  sheets 
which  cross  each  other  in  various  direc- 
tions.    By  the  action  of  these  muscles 
both  the  length    and    calibre   of  the 
pharynx  are  diminished.     In  the  sto- 
mach the  fibres  are  disposed  in  three  dif- 
ferent directions  :  longitudinally,  circu- 
larly, and  obliquely.     At  the  pyloric 
orifice  of  the  stomach,  the  circular  fibres 
gather  into  a  thick  and  powerful  band 
or  ring  which,  together  with  a  thicken- 
ing or  folding  of  the  mucous  membrane 
upon  itse  f,  forms  what  is  called  the  valve 
of  the  pylorus  (fig.  26,  c),  or  more  com- 
monly the  pylorus  or  'gate  keeper,'  from 

When  this  ring  ,s  contracted,  the  orifice 

from  the  stomach  downwards.    Its  office 
IS  to  prevent  the  contents  of  the  sto- 
mach from  passing  into  the  small  intes- 
"^^^'^t'^  """^^  ^'"^  undigested  state! 

itis  an  interesting  phvsiological 
lact,  tbat  the  muscular  coat  of  the  ali- 
mentary organs,  and  particularly  of  the 
stomach  and  small  intestines,  is  more  or 
less  developed  and  powerful  and  active 
according  to  the  character  and  condition 

1  u-  1"°^  '^'^^'^^  tl^e  individual 
habitually  subsists.  Those  kinds  and 
conditions  of  food  which  require  con 
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siderable  muscular  action  and  power  in  the  alimentary  organs, 
condnce  to  the  development,  vigor,  and  activity  of  the  fibres 
which  form  their  muscular  coat ;  while  the  opposite  kinds  and 
conditions  of  food  conduce  to  the  emaciation  and  feebleness  and 
inactivity  of  those  fibres,  and  in  some  instances  the  atrophy  or 
wasting  of  the  musc»ilar  coat  of  the  stomach  proceeds  to  such  a 
degree  as  to  render  its  action  exceedingly  sluggish  and  feeble. 


abode,  ihe  colon,  showing  its  saculated  form  and  general  arrangement;  e, 
the  sigmoid  flexture ;  /,  the  rectum  ;  h,  the  small  intestme  termmatmg  in 
the  colon  and  forming  the  ileo-coecal  valve  ;  </,  the  yessels  crossing  the 
mesocolon. 

349  Such  is  the  general  contractile  tendency  of  the  muscular 
coat  of  the  alimentary  canal,  that  when  its  several  parts  are  not 
distended  with  food,  their  cavities  are  very  considerably  diminish- 
ed •  and  by  this  means,  the  mucous  membrane  is  gathered  into  nu- 
me'rous  wrinkles  or  folds.  In  the  meatpipe,  these  are  nearly  longi- 
tudinal. In  the  stomach  the  wrinkles  run  in  every  direction, 
and  the  folds  are  exceedingly  numerous  (fig.  31);  but  in  botH 
of  these  organs  they  wholly  disappear  when  the  parts  are  com- 
pletely distended.  In  the  small  intestine  the  folds  (.fig.  -Jy;  are 
even  more  numerous  than  in  the  stomach,  aud  many  ot  tbem 
are  also  more  permanent  (346). 

Fig.  SI. 


The  folds  in  the  mucou8  membrane  of  the  stomach. 


350.  The  alimentary  canal,  thus  con- 
structed, is  everywhere  surrounded  or 
embraced    by   the    serous  membrane 
which  lines  the  thoracic  and  abdomi- 
nal cavities  (176),  and  which  constitutes 
one  of  the  coats  of  the  canal.    The  oeso- 
phagas  is  embraced  by  that  portion  of 
the  membrane  of  the  thoracic  cavity 
which  forms  the  middle  partition  of  the 
chest,  called  the  mediastinum  (176),  and 
lies  immediately  in  front  of  the  spinal 
column.    The  serous  membrane  which 
surrounds  the  stomach  and  the  intes- 
tines, excepting  the  duodenum,  is  called 
their  peritoneal  coat.     It  serves  in  a 
measure,  as  I  have  said  (176),  to  isolate 
the  organs,  to  present  a  smooth  and  lu- 
bricated surface,  which  enables  the  con- 
tiguous organs  and  parts  to  move  upon 
each  other  without  injury,  and,  by  its 
various  attachments  to  the  walls  of  the 
abdominal  cavity  and  other  parts,  to 
keep  each  organ  and  portion  of  the  ali- 
mentary canal  in  its  proper  and  relative 
position  (fig.  32).     The  portion  of  the 
membrane  Tvhich  thus  secures  the  intes- 
tines, forms  a  gathered  or  folded  curtain 
which  extends  from  the  back-bone  (figs. 
5  and  32,  m)  to  the  convolutions  and 
arches  of  the  canal ;  and  thus,  while  it 
holds  every  part  in  its  relative  position, 
admits  of  a  free  floating  motion  of  the 
whole.     The  curtain  which  belongs  to 
the  small  intestine  is  called  the  mesen- 
tery (fig.  33,  c),  and  that  which  belongs 
to  the  colon,  the  mesocolon.    On  these 
curtains  also  are  ramified  and  distribu- 
ted in  great  abundance,  the  vessels  and 
nerves  that  go  to  and  from  the  aliment- 
ary canal  (fig.  30,  g).    From  the  stom- 
ach, the  arch  of  the  colon,  and  the  liver, 
the  peritoneum  depends  in  extensive 
folds,  the  two  laminae  or  sheets  of  which 
are  connected  together  by  cellular  tissue 
containing  fat.     These  folds  are  called 
the  omenta,  or  in  popular  language,  the 
caul.    The  great  omentum,  which  is  at- 
tached to  the  stomach  and  arch  of  the 
colon,  lies  like  an  apron,  free  and  float- 
ing upon  the  front  of  the  convolutions  of 
the  small  intestines  (fig.  34,  gg).  The 
omenta  are  constantly  moistened  with  a 
serous  fluid  which  facilitates  the  move- 
ments of  contiguous  organs  upon  each 
other  ;  they  also  receive  the  superfluous 
depositions  of  fat.     The  three  coats  of 
the  canal,   consisting  of  the  mucous 
membrane,  the  muscular  coat,  and  the 
peritoneal  coat,  or  the  serous  membrane, 
are  closely  knit  together  by  a  delicate 
cellular  tissue.    The  nerves  distributed 
to  the  alimentary  canal,  and  which  pre- 
side over  its  functions,  we  have  seen 
(220),  are  from  the  ganglionic  system  of 
organic  life.     These  are  exceedingly 
abundant  in  every  part  of  the  canal, 
imparting  the  stimulus  of  involuntary 
motion  to  its  muscular  tissue  (219),  giv- 
ing the  functional  power  of  absorption, 
secretion,  excretion,  exhalation,  etc.,  to 
its  myriads  of  minute  vessels  (230);  and 
organic  sensibility,  common  and  special 
(296),  to  its  whole  extent  of  mucous 
membrane  (290).     The  stomach,  we 
have  seen  (231),  is  very  largely  sup- 
plied, not  only  from  the  great  centre 
of  organic  life,'  but  also  from  the  centre 
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-of  animal  life  (245),  and  is  thereby  bronght  into 
the  most  immediate,  powerful,  and  important  rela- 
tions and  sympathies  with  each  and  every  part 


Fig.  32. 


The  dotted  line  shows  the  arrangement  of  the  serous  membrane 
in  the  abdominal  cavity  (176) ;  liningp,  the  front  wall  of  the  abdo- 
men, partially  surrounding  bur,  the  organs  of  the  pelvis,  and 
k,  the  kidney;  going  down  around  i,  the  intestine,  and  returning 
and  forming  ra,  the  mesentery ;  ascending  to  d,  the  arch  of  the 
diaphragm ;  and  surrounding  I,  the  liver,  etc. 

of  the  system  (297,  298).  The  alimentary  canal, 
however,  being  a  general  organ  of  external  as 
■well  as  internal  relation,  designed  to  receive  foreign 
substances  for  the  nourishment  of  the  body,  and  to 


Fig.  33. 


6  4,  the  intestine ;  c,  the  mesentery. 

expel  the  unappropriated  portions,  its  superior  and 
inferior  extremities  are  accordingly  furnished  with 
nerves  and  muscles  which  bring  them  under  the  cogni. 


7,ance  and  control  of  the  animal  centre  of  perception 
and  of  vohmtary  action  (233,  302).  The  mucous 
membrane  of  the  mouth,  nostrils,  throat,  pharynx, 
and  larynx  or  top  of  the  windpipe,  is  highly  endowed 
with  animal  sensibility  of  touch  or  feeling  (294)  ;  that 
of  the  mouth,  and  particularly  of  the  tongue,  has  also 
the  sense  of  taste,  and  that  of  the  nose  the  sense  of 
smell.  The  control  of  the  will,  or  the  voluntary 
action,  is  nearly  commensurate,  in  these  parts,  with 
the  sense  of  feeling,  and  is  exercised  in  chewing,  swal- 
lowing, speaking,  singing,  etc.  The  nerves  from  which 
these  parts  derive  their  animal- sensibilities  and  power 
of  voluntary  action,  I  htive  fully  described  (245 — 256). 

Fig.  31. 


a  b  c,  the  stomach;  g  g,  the  great  omentum  or  caul. 


EESPIHATOHY  AND  VOCAL  ORGANS. 

351.  The  respiratory  organs  are  closely  associated 
with  the  alimentary.  Indeed  they  constitute  »  part 
of  the  great  assimilating  apparatus  of  the  system,  for 
in  them  is  completed  the  process  of  assimilation,  which 
commences  in  the  mouth  or  stomach  ;  and,  like  the  ali- 
mentary canal,  the  lungs  are  organs  of  external  as  well 
as  internal  relation,  and  consist  fundamentally  of  the 
mucous  membrane. 

352.  In  the  function  of  respiration  or  breathing,  the 
trachea  or  windpipe,  lungs,  diaphragm,  ribs,  and 
breast-bone,  with  numerous  pairs  of  muscles  which 
move  these  bones,  are  the  principal  organs  employed. 

353.  I  have  said  (340)  that  the  windpipe  opens  into 
the  pharynx  on  the  front  side,  just  below  the  roots 
of  the  tongue.  Here  the  mucuous  membrane  conti- 
nues  down  from  the  pharynx,  and  forms  a  tube  about 
the  size  of  the  meatpipe  when  that  organ  is  fully  dis. 
tended,  or  less  than  an  inch  in  diameter.  This 
tube  descends  several  inches  in  front  of  the  meat- 
pipe  to  the  cavity  of  the  chest,  where  it  divides  into 
two  branches,  the  one  going  to  the  right,  and  the 
other  to  the  left  side  of  the  thoracic  cavity.  Here, 
each  of  the  branches  divides  and  subdivides  in  every 
direction,  like  an  artery  of  a  gland  (fig.  21),  till  they 
form  a  thick  brush  or  l)room  of  minute  hollow  twigs, 
and  each  of  these  twigs  terminates  in  a  little  cell. 
These  little  air  cells  are  supposed  to  be  about  the  one- 
thousandth  part  of  an  inch  in  diameter,  and  their 
number  in  both  lungs  is  estimated  at  more  than  one 
hundred  millions.  By  this  arrangement  the  mucous 
membrane  of  the  lungs  presents  an  extent  of  surface 
to  the  air  which  is  said  to  be  equal  to  thatof  the  whole 
extei-nal  skin,  and  some  anatomists  say  that  it  is  much 
greater.  It  has  been  estimated  at  twenty-one  thou- 
sand square  inches.  But  estimates  of  this  kind  can- 
not be  very  exact.  As  the  air  enters  the  windpipe 
and  lungs  principally  by  suction,  as  we  shall  see,  these 
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tubes  would  all  collapse  or  close  up,  if  they  were,  like 
the  meatpipe,  purely  membranous.  To  keep  them 
distended,  therefore,  and  to  enable  the  individual  by 
the  voluntary  control  of  the  respiratory  apparatui  to 
produce  sound  or  voice  in  the  emission  of  the  air  from 
the  lungs,  various  cartilages  and  muscles  are  supplied. 
The  parts  more  particularly  constructed  and  arranged 
for  the  production  of  voice  are  placed  at  the  top  of  the 
windpipe,  and  collectively  called  the  krynx,  which  is 
attached  above  to  the  bone  of  the  tongue,  and  behind 
is  connected  with  the  cesaphagus  or  meatpipe.  It  is 
impossible  to  describe  these  parts  in  such  a  manner 
as  to  give  a  clear  and  accurate  idea  of  them  to  those 
who  have  never  seen  them,  without  extensive  visible 
illustrations,  and  as  their  minute  anatomy  will  not 
serve  to  elucidate  any  important  physiological  princi- 
ple, I  shall  only  give  a  general  description  of  them. 

354.  The  larynx  is  composed  of  five  cartilages, 
which  are  moveable  one  upon  another  by  the  ac- 
tion of  several  muscles.  1.  The  thyroid,  or  shield-like 
cartilage  (figs.  35,  36,  a),  which  is  the  largest  of  the 

Fir.  35. 


five,  and  forms  the  upper  and  anterior  part,  and  pro- 
duces at  the  upper  part  of  the  neck  the  prominence 
called  A  dam's  apple.  2.  The  cricoid  or  ring-like  car- 
tilage (ft),  which  is  placed  below  the  thyroid,  and  like 
that  can  readily  be  felt  in  the  fore  part  of  the  neck. 
It  is  narrow  in  front,  and  thick,  broad,  and  strong 
behind.  Its  upper  edge  has  its  front  part  fixed  to  the 
thyroid  cartilage  ;  its  lower  edge  is  connected  to  the 
whole  circumference  of  the  commencement  of  the  tra- 
chea. 3.  and  4.  The  two  arytenoid,  or  small  pyramid- 
shaped  cartilages  (fig.  36,  c),  which  are  situated  at  the 
upper  and  back  part  of  the  larynx,  above  the  cricoid 
cartilage,  to  which  they  are  attached  by  a  strong  liga- 
ment (fig.  36,  e),  and  upon  which  they  have  a  sliding 
motion  in  every  direction.  5.  The  epi-glottis,  a  soft, 
fibro-cartilage  of  an  ovoid  form,  situated  at  the  upper 
part  of  the  larynx  under  the  roots  of  the  tongue,  and 
placed  obliquely  over  the  glottis  or  mouth  of  the  wind- 
pipe, which  opens  into  the  pharynx,  forming  a  valve 
by  which  the  glottis  is  closed  in  the  act  of  deglutition 


(340).  '  On  the  inside  of  the  larynx  there  are  two  liga- 
ments, formed  of  elastic  and  parallel  fibres,  and  extend- 
ing forward  from  the  anterior  part  of  each  arytenoid 
cartilage  to  the  thyroid  cartilage,  where  they  meet. 
These  are  called  the  chorda  vocales,  or  the  vocal  liga- 
ments (fig,  36,/).   The  opening  between  them  is  the 


Fig.  36. 


entrance  into  the  windpipe,  and  is  called  the  glottis. 
This  narow  chink  is  capable  of  being  enlarged,  con- 
tracted, or  wholly  closed.  Immediately  above  these 
two  ligaments  are  two  small  pouches,  termed  the  ven- 
tricles of  the  larynx  ;  and  above  the  ventricles  are 
situated  two  other  ligaments  formed  of  a  mucous  mem- 
brane, and  extending  between  the  arytenoid  and  thy- 
roid cartilages,  above  the  chordts  vocales  ;  so  that  the 
ventricles  of  the  larynx  are  situated  between  these 
ligaments  and  the  vocal  chords. 

355.  '  All  the  modifications  of  the  voice  are  produ- 
ced by  the  air  passing  out  of  the  lungs  through  the 
larynx.  The  sound  is  occasioned  by  the  vibration  of 
the  vocal  ligaments.  According  to  Magendie,  the 
gravity  or  acuteness  of  the  sound  depends  on  the 
greater  or  less  approximation  of  the  arytenoid  carti 
lages  towards  each  other.  But  Mayo  remarks  that 
the  pitch  of  the  voice  has  no  reference  to  the  size  of 
the  aperture  between  the  vocal  chords,  nor  to  any  al 
teration  of  their  length,  but  depends  solely  on  their 
tension,  and,  consequently,  on  the  frequency  of  their 
vibrations.'* 

356.  The  whole  larynx  may  be  elevated  towards 
the  chin,  or  depressed  towards  the  sternum,  by  the 
action  of  appropriate  muscles  situated  in  the  parts 
It  is  supplied  by  four  nerves,  all  of  which  are  fur. 
nished  by  the  pneumogastric,  which  I  have  described 
(245).t 

357.  From  the  larynx  downward  into  the  lungs,  the 
windpipe  is  kept  in  a  distended  form,  by  a  succession 
of  fibro-cartilaginous  rings  connected  with  each  other 
by  a  membranous  texture  (fig.  35,  c,  36,  d).  For  im- 
portant purposes,  however,  these  rings,  as  they  are 

•  Oliver's  First  Lines  of  Physiology;  p.  453. 

t  In  front,  and  somewhat  below  the  larynx,  is  situated  a  soft, 
spongy  body  called  the  thyroid  gland,  tlie  use  of  which  is  not  known. 
It  consists  of  two  lobes,  one  on  each  side,  which  arc  united  in  the 
middle  (fig.  35,  d).  Itreceives  blood  from  four  arteries,  but  has  no 
excretory  duct.  It  is  usually  larger  in  females  than  in  males,  and 
larger  in  early  life  than  in  more  advanced  age. 
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I    called,  are  not  entire  circles,  but  each  ring  describes 
j    about  two-thirds  of  a  circle,  and  the  other  third  is  oc- 
I    cupied  by  a  membranous  texture  of  muscular  fibres 
I    running  in  the  direction  of  the  rings  :  so  that  their 
I    contraction  draws  the  two  ends  of  the  ring  nearer  to 
•    each  other,  and  thus  considerably  diminishes  the  cal- 
I    ibre  of  the  windpipe.    This  musculo-membranous  por- 
j    tion  is  in  the  back  part  of  the  windpipe,  and  contigu- 
j    ously  in  front  of  the  oesophagus  or  meatpipe  :  so  that, 
!    when  a  bolus  of  food  descends  in  the  oesophagus,  its 
course  is  not  obstrticted  by  the  cartilaginous  rings  of 
the  windpipe,  as  would  be  the  case  if  they  continued 
entirely  around.     But  if  the  bolus  is  too  large,  it 
presses  in  the  membranous  portion  of  the  windpipe  to 
such  an  extent  as  to  cause  the  distressing  sensation  of 
choking,  and  in  some  cases  so  nearly  closes  the  wind- 
pipe as  to  cause  suiFocation  and  death. 

358.  As  the  branches  of  the  windpipe  become  more 
and  more  subdivided  in  the  substance  of  the  lungs, 
the  rings  become  less  and  less  cartilaginous,  and  gradu- 
ally soften  down  and  fade  away,  and  finally  disappear 
entirely,  leaving  nothing  but  the  membranous  form  of 
the  small  air-tubes.  It  is  however  asserted  by  some 
anatomists,  that  the  transverse  muscular  fibres,  by  the 
contraction  of  which  the  calibre  of  these  tubes  is  di- 
minished, are  continued  down  to  the  smallest  subdivi- 
sions, and  that  they  are  employed  in  the  act  of  expi- 
ration, in  expelling  the  air  from  the  lungs  ;  and  that 
it  is  to  this  contractile  tissue  that  the  pulmonary 
branches  of  the  pneumogastric  nerve  are  mainly  dis- 
tributed (245). 

359.  A  large  pulmonary  artery,  rising  from  the 
heart  (fig.  40,  k),  divides  like  the  windpipe  (353)  into 
two  branches,  one  of  which  goes  to  the  right  branch 
of  the  windpipe,  and  the  other  to  the  left.  These  now 
ramify  in  the  same  manner  as  the  windpipe  (fig.  21), 
so  that  their  branches  and  twigs  correspond  with  those 
of  the  windpipe  ;  and  finally,  the  extremely  minute 
twigs  of  the  artery  terminate  in  the  sides  of  the  air- 
cells  at  the  extremities  of  the  minute  air-tubes  (353). 
"VVTiere  the  arterial  capillaries  terminate,  the  venous 
capillaries  rise,  and,  running  into  each  other,  the 
vessels  become  lai-ger,  and  form  branches  correspond- 
ing with  those  of  the  artery,  till  they  swell  into  large 
pulmonary  veins,  which  emerge  from  the  lungs  by  the 
side  of  the  arteries  and  proceed  to  the  heart  (fig.  40, 
m  m). 

360.  These  pulmonary  arteries  convey  the  blood 
from  the  heart  to  the  lungs,  where  it  undergoes  im. 
portant  changes,  and  then  the  veins  carry  it  back 
from  the  lungs  to  the  heart.  The  lungs, 'however, 
are  not  in  the  least  degree  nourished  by  this  circula- 
tion. The  bronchial  arteries,  which  nourish  all  the 
tissues  of  the  lungs,  and  the  veins  which  correspond 
with  these  arteries,  are  ramified  like  those  just  des- 
cribed, and  extend  to  every  portion  of  the  pulmonary 
structure.  Besides  these,  lymphatic  vessels  are  nu- 
merously distributed  in  every  part.  All  these  vessels, 
and  especially  the  arterial  capillaries,  are  largely  sup- 
plied with  nerves  of  organic  life,  which  preside  over 
their  functions  (230).  Some  of  the  branches  of  the 
pneumogastric  nerve  (245),  after  interlacing  and  form- 
ing plexuses  with  nerves  of  organic  life,  proceed  to 
the  lungs.  These  are  supposed  by  some  physiologists 
to  be  wholly  appropriated  to  that  peculiar  sensibility  of 
the  hmgs  by  which  we  feel  the  want  of  air ;  others 
thmk  they  are  exclusively  distributed  to  the  contrac- 
tile tissue  or  muscles  of  the  air-tubes,  just  described 
(358),  and  convey  to  them  the  stimulus  of  motion. 
Others,  -perhaps  more  correctly,  suppose  that  they 
perform  both  of  these  offices.  All  these  air-tubes,  ves- 
sels, and  nerves,  are  closely  knit  together  into  one 
general  texture  by  a  delicate  cellular  tissue  (171),  and 
the  whole  mass,  on  each  side,  is  enveloped  in  the  se- 
rous membrane  as  an  external  coat  {l^G). 

'301.  The  right  lung  is  larger  than  the  left,  and  is 
divided  into  three  lobes  (fig.  37,  a  a  a).  The  left  has 


two  lobes  (6  4),  and  is  smaller  than  the  right  lung, 
to  make  room  for  the  heart  (171);  which  lies  partly  on 
the  left  side  (fig.  4,  h).  The  lungs  of  men  are  in  gen- 
eral larger  than  those  of  women.  Each  lobe  of  the 
lungs  is  divided,  in  its  internal  arrangement,  into  nu- 
merous lobules.  The  air-cells  (353)  of  each  lobule 
communicate  with  each  other,  but  the  cells  of  one  lobule 
have  no  direct  communication  with  those  of  another. 
The  two  lungs  are  completely  separated  from  each 
other,  and  from  all  the  other  organs,  by  the  serous 
membrane,  here  called  the  pleura  (17G),  which  lines 
the  thoracic  cavity,  and  divides  it  into  two  chambers, 
by  passing  double  across  it  from  the  breast-bone  to 
the  back-bone  (fig.  37,  c),  and  thus  forming  a  closed 
sac  for  each  lung,  and  embracing  the  heart,  the  large 
blood-vessels,  and  the  meatpipe  (350),  between  the 
two  sheets  of  the  mediastinum  or  middle  partition. 

362.  By  this  arrangement,  every  part  is  kept  in  its 
proper  place  and  condition,  and  an  admirable  provision 
is  made  against  evils  which  might  otherwise  arise  from 
injuries  of  the  chest  and  lungs.  If  instead  of  being 
completely  separated  as  they  are,  the  two  lungs  occu- 
pied one  cavity,  then  any  perforation  of  the  walls  of 
that  cavity,  by  disease  or  otherwise,  so  that  the  exter- 
nal  air  could  rush  into  it,  would  at  once  arrest  the 
function  of  respiration,  and  immediate  death  would 
result.  But  now,  if  by  any  means  one  lung  is  disa- 
bled, it  can  lie  still  while  the  other  continues  faith- 
fully to  perform  its  function  ;  and  thus  life  is  preser- 
ved. 

3G3.  The  diaphragm  (175)  is  a  miisculo-tendonous 
membrane,  which  is  attached  by  its  two  legs  to  the 
two  upper  vertebrae  of  the  loins  (fig.  38,  a),  and  pro- 
ceeds diagonally  upwards  and  forwards,  arching  up 
into  the  chest  like  a  bridge  or  dome  (fig.  4,  and  32, 
d),  and,  being  attached  by  its  peripheral  edge  to  the 
walls  of  the  body,  all  around  (fig.  38,  b  b),  so  as  com- 
pletely to  divide  the  trunk  into  the  two  large  cavities 
(175)  called  the  thoracic  and  abdominal  (fig.  38,  c  a). 
The  meatpipe, '  the  large  blood-vessels,  etc.,  pass 
through  this  partition  near  the  spinal  column.  The 
legs  and  centre  of  the  diaphragm  are  principally  ten- 
donous,  and  its  wings  are  muscular.  By  the  contrac- 
tion of  the  muscular  portions,  the  arch  of  the  diaphragm 
is  reduced  nearly  to  a  plane,  and  thereby  the  cavity 
of  the  chest  is  enlarged  and  that  of  the  abdomen  some- 
what diminished,  the  liver,  stomach,  etc.,  being  pres. 
sed  down  by  the  descending  diaphragm  (fig.  4). 

364.  In  describing  the  bones  of  the  body,  I  said 
(101)  that  the  ribs  (fig.  8,  c  c  c)  are  fastened  by  car- 
tilages and  ligaments  to  the  spinal  column  (6  6),  and 
most  of  them  by  a  double  attachment,  and  that  they 
droop  as  they  proceed  forvv'ard  to  be  connected  with 
thesternum  or  breast-bone  (n)  ;  so  that  the  front  ends 
of  the  ribs,  when  in  their  most  natural  or  resting  po- 
sition, are  considerably  lower  than  the  back  ends 
(fig.  8).  By  this  arrangement,  when  the  various  mus- 
cles concerned  in  elevating  the  breast-bone  and  the  ribs 
are  contracted,  the  breast-bone  and  the  front  ends 
of  the  ribs  are  raised  up  so  as  to  bring  the  ribs  nearly 
to  a  horizontal  position  ;  and  this  also  considerably 
enlarges  the  cavity  of  the  chest.  When,  therefore, 
the  diaphragm  is  drawn  down,  and  the  breast-bone 
and  ribs  are  elevated,  the  cavity  of  the  chest  is  much 
enlarged. 

305.  It  is  a  matter  of  general  knowledge,  that  the 
atmosphere  has  weight,  or  that  like  other  ponderable 
substances,  it  gravitates  towards  the  centre  of  the 
earth  ;  and  that  it  presses  on  the  surface  of  the  earth 
and  things  on  the  earth,  at  or  near  the  water's  level, 
at  the  rate  of  about  fifteen  pounds  to  every  square 
inch  of  surface.  This  pressure  being  the  same  on 
every  part  of  our  bodies,  we  do  not  feel  it.  But  if 
the  air  could  be  entirely  expelled  from  the  lungs,  and 
the  mouth  and  nose  completely  closed,  and  the  thoracic 
cavity  enlarged,  as  in  a  full  inspiration  of  l)reath,  there 
would  be  a  pressure  of  many  hundred  pounds  upon 
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a  a,  the  right  lung;  b  h,  the  left  lung;,  c,  the  mediastinum; 
the  top  of  the  windpipe. 

the  external  surface  of  the  chest.  But  the  nose  being 
open,  the  air  rushes  into  the  windpipe,  air-passages, 
and  cells  of  the  lungs,  and  distends  these  organs,  so 
that  they  at  all  times  just  fill  the  cavities  allotted  to 
them,  and  no  vacuum  is  produced,  and  consequently 
no  pressure  is  felt.  In  ordinary  breathing,  therefore, 
the  muscles  which  elevate  the  breast-bone  and  ribs, 
slightly  contract,  and  the  arch  of  the  diaphragm  (fig. 
32,  d)  is  simultaneously  drawn  down,  and  thereby  the 
cavity  of  the  chest  is  enlarged,  and  at  the  same  time 
the  air  rushes  in  and  inflates  the  lungs ;  and  then  all 
the  muscles  employed  in  producing  these  motions  in- 
stantaneously relax,  and  the  ribs  and  diaphragm  re- 
turn to  their  natural  position,  by  the  elasticity  of  the 
cellular  tissue  (169),  the  force  of  gravity,  and  the 
pressure  of  other  parts.  By  these  means,  and  perhaps 
also  by  the  contraction  of  the  muscles  of  the  air-tubes 
(358),  the  air  is  expelled  from  the  lungs. 

36fi.  When  the  ribs  are  confined  by  tight  clothing, 
the  diaphragm  is  compelled  to  carry  on  the  function 
alone,  but  in  this  case  respiration  is  much  restrained. 
In  violent  and  rapid  breathing,  the  abdominal  mus- 
cles probably  assist  in  the  act  of  expiration.  We  see 
then  that  it  is  not  by  a  direct  action  of  the  will  upon 
the  lungs,  but  upon  the  diaphragm  and  the  muscles 
which  elevate  the  breast-bone  and  ribs,  and  upon  the 
parts  which  compose  the  larynx  or  organs  of  voice, 
that  we  have,  to  some  extent,  a  voluntary  control  over 
the  acts  of  inspiration  and  expiration  :  and  this  we 
have  seen  (302),  is  necessary  in  order  to  the  protection 
of  the  lungs  from  offensive  air,  etc.,  and  to  the  pro- 
duction of  voice,  speech,  etc. ;  but  when  neither  of  these 
final  causes  demands  the  immediate  exercise  of  the 


d  e, 


Fig.  38. 


The  diaphragm  during  expiration ;  a,  its  tendonons 
centre;  b  b,  its  fleshy  sides;  c  c,  the  lateral  cavities 
of  the  chest  in  which  the  lungs  lie. 

WILL,  the  function  of  respiration  is  wholly 
given  up  to  organic  instinct,  and  is  carried 
on  without  our  care,  and  in  health  gene- 
rally without  our  consciousness.     All  the 

 I  muscles  of  animal  life,  therefore,  concerned  in 

the  general  functions  of  respiration,  are  associated  in 
the  regular  performance  of  this  function  with  those  of 
organic  life  or  of  involuntary  motion. 

ORGANS  OF  CinCULATIOX. 

367-  The  general  function  of  circulation  is  intimate- 
ly associated  with  that  of  respiration.  The  organs 
employed  in  the  performance  of  this  function  are  the 
heart,  arteries,  veins,  and  capillary  vessels  (313). 

368.  The  heart  is  a  muscular  organ  (172)  having 
somewhat  the  shape  of  an  inverted  cone,  and  lying, 
as  I  have  said  (361),  in  the  lower  part  of  the  thoracic 
cavity,  between  the  two  sheets  of  the  pleura,  which 
form  the  central  partition  of  the  chest  (fig.  37,  c).  It 
is  also  surrounded  by  a  membranous  sac  of  its  own 
(176),  called  the  pericardium  (fig.  39,  b  b),  which,  by 
its  exhalations,  continually  moistens  and  lubricates  its 
enclosed  organ.  The  heart  lies  partly  on  the  middle 
line,  and  partly  in  the  left  side  of  the  chest  (fig.  39,  c). 
Strictly  speaking,  it  is  a  double  organ,  composed  of  two 
corresponding  halves,  each  half  having  an  upper  and 
a  lower  chamber  or  cavity.  The  upper  chambers  are 
called  auricles,  and  the  lower  ones  ventricles  (fig.  40, 
a  b  n). 

369.  Before  birth,  there  is  an  opening  between  the 
auricles,  through  which  a  portion  of  the  blood  passes 
from  the  right  auricle  to  the  left ;  but  after  respiration 
commences,  there  is  no  direct  communication  between 
the  two  halves  of  the  heart.  The  auricle  on  each  side, 
however,  communicates  freely  with  its  corresponding 
ventricle.  The  cavities  of  the  right  side  of  the  heart 
are  somewhat  more  in  front  than  those  of  the  left. 
The  right  auricle  receives  the  dark  blood  that  returns 
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Fig.  39. 


The  cavity  of  the  chest  laid  open,  to  show  the  heart  and  lungs. — 
a,  the  heart ;  b  b,  the  pericardium,  cut  open  ;  c,  the  aorta,  the 
great  artery  of  the  left  side,  that  distributes  the  blood  to  all  parts 
of  the  body  ;  d,  the  great  vein,  called  the  descending  vena  cava, 
which,  -with  the  ascending,  brings  the  blood  to  ths  right  auricle ; 
e,  the  pleura  or  membrane  that  covers  the  lungs. 


in  the  veins  from  all  parts  of  the  body,  and,  contract- 
ing upon  it,  sends  it  into  the  right  ventricles  through 
an  orifice  which  is  furnished  with  membranous  folds, 
so  arranged  as  to  form  a  triplex  valve,  called  the  tn- 
cuspid  valve;  which,  being  pressed  back,  closes  the 
orifice,  and  prevents  the  blood  from  returning  to  the 
auricle.  The  pulmonary  artery,  which  I  have  already 
described  (359),  rises  from  the  right  ventricle  (fig.  40, 
k),  and  soon  divides  into  two  branches,  called  the  right 
and  left  pulmonary  arteries,  which  are  ramified  (fig. 
40,  /  i)  with  the  branches  of  the  windpipe,  in  the  for- 
mation of  the  lungs.  The  orifice  of  the  pulmonary 
artery  is  furnished,  internally,  with  three  membranous 
folds,  called  the  semilunar  valves.  These  suffer  the 
blood  to  pass  freely  from  the  heart  into  the  artery,  but 
prevent  its  returning  from  the  artery  to  the  heart. 
Through  this  artery  the  right  ventricle  sends  its  dark 
blood  to  the  lungs,  where  it  is  changed  into  bright  red 
arterial  blood,  which  is  conveyed  to  the  left  side  of 
the  heart  by  the  pulmonary  veins  which  I  have  also 
described  (359).  These  veins,  advancing  from  the  lungs 
in  two  trunks  on  each  side,  open  into  the  left  auricle 
(fig.  40,  m  m).  From  this  auricle  the  blood  passes  into 
the  left  ventricle,  through  an  orifice  like  that  on  the 
right  side,  which  is  furnished  with  a  fold  of  membrane 
called  the  mitral  valve,  which  prevents  the  blood  from 
returning  to  the  auricle.  From  the  left  ventricle  opens 
the  mouth  of  the  great  arterial  trunk  called  the  aorta, 
through  which  passes  all  the  blood  that  nourishes  the 
body.  This  orifice  is  furnished  with  three  semi-lunar 
valves  similar  to  those  at  the  entrance  of  the  pulmo- 
nary artery,  and  which  like  them  suffer  the  blood  to 
pass  from  the  venticle  into  the  artery,  but  prevent  its 
returning  from  the  artery  to  the  ventricle. 


370.  It  is  probable  that,  at  first,  the 
heart  consists  only  of  the  left  ventricle 
(219),  and  that  the  other  parts  are  ad- 
ded as  the  general  development  of  the 
system  progresses.  It  is  not,  however, 
until  respiration,  and  with  it  the  pulmo- 
nary circulation,  commences,  that  all  the 
cavities  of  the  heart  come  into  the  regu- 
lar performance  of  their  appropriate 
functions. 

371.  The  muscular  power  required  in 
the  auricles  being  much  less  than  in  the 
ventricles,  the  walls  of  the  former  are 
much  thinner  than  those  of  the  latter. 
The  right  auricle  is  somewhat  larger 
than  the  left.  The  cavities  of  the  ven- 
tricles are  nearly  of  a  size,  but  the  walls 
of  the  left  are  much  thicker  and  more 
powerful  than  those  of  the  right. 

372.  In  the  actions  of  the  heart,  the 
two  auricles  contract  simultaneously,  and 
the  two  ventricles  contract  simultaneous- 
ly ;  but  the  auricles  and  ventricles  con- 
tract alternately ;  so  that  as  the  two  au- 
ricles contract,  the  two  ventricles  dilate, 
and  as  the  two  ventricles  contract,  the 
two  auricles  dilate. 

373.  The  muscles  of  the  heart  are  sup- 
posed by  some  physiologists  to  possess  a 
peculiar  irritability  (231),  which  causes 
them  to  contract  from  the  stimulus  of 
the  blood  in  the  cavities,  but  it  is  more 
probable  that  the  heart  has  cognizance  of 
the  blood  in  its  cavities,  by  means  of  Its 
nerves  of  organic  sensibility  (230).  Some 
also  suppose  that  a  positive  distending 
muscular  force  is  employed  in  the  dilata- 
tion of  the  cavities.  But  this  appears  to 
be  both  impracticable  and  unnecessary. 
The  elasticity  of  the  cellular  tissue  is  pro- 
bably svifficient  for  that  effect  (158,  312). 

The  nerves  of  organic  life,  I  have 
 said  (219),  preside  over  all  the  func- 
tions of  the  sanguiferous  system.  The  heart, 
which  in  its  rudimental  state  is  closely  con- 
nected with  the  central  brain  of  that  system  (219, 
231),  is  gradually  removed  as  the  several  parts 
are  developed,  till  it  becomes  established  in  the  tho- 
racic cavity  ;  and  the  ganglionic  masses,  from  which 
its  nerves  principally  issue,  are  situated  in  the  neck 
and  upper  part  of  the  chest.  Some  of  the  branches  of 
the  pneumogastrio,  it  will  be  recollected  (247),  enter 
also  into  the  cardiac  plexuses,  but  few  if  any  of  them 
reach  the  heart.  At  any  rate,  they  neither  bring  it  in 
any  degree  under  the  control  of  the  will,  nor  render 
it  cognizable  to  the  centre  of  animal  perception  (302). 
The  heart,  therefore,  is  entirely  independent  of  the 
WILL,  yet  its  action  is  more  or  less  accelerated  or  re- 
tarded by  every  emotion  of  the  mind.  This,  however, 
principally  depends  on  its  organic  sympathy  with  the 
stomach,  and  with  the  great  centre  of  organic  life,  and 
through  them  with  the  brain  (303).  For  the  heart  is 
in  no  degree  the  seat  of  those  emotions  or  feelings 
which  are,  in  common  language,  referred  to  it. 

374.  From  the  left  ventricle  of  the  heart,  as  we  have 
seen  (369),  rises  the  great  arterial  trunk,  called  the 
aorta,  or  air-kceper  (so  named  by  the  ancients,  because 
they  supposed  all  the  arteries  wereair-tubes,  they  being 
generally  found  empty  after  death).  This  trunk  as- 
cends a  short  distance  towards  the  head,  and  then  forms 
an  arch  (fig.  40,  c  ef),  and  deacends  behind  the  heart, 
and  in  front  of  the  spinal  column,  passing  through  the 
diaphragm,  and  dividing  in  the  lower  part  of  the  ab- 
dominal cavity,  to  proceed  to  the  two  lower  limbs  (fig. 
28,  a).  Almost  immediately  after  leaving  the  heart,  it 
gives  off  two  branches  which  go  to  nourish  that  organ ; 
for  neither  the  heart  nor  any  of  the  blood-vessels  re- 


64 


GRAHAM'S  LECTURES  ON  THE 


ceives  nourishment  directly  from  the  blood  which  flows 
in  it ;  but  they  are  all,  even  to  the  smallest  vessels, 
nourished  by  arteries  distributed  to  their  tissues  for 
the  special  purpose.  At  the  top  of  its  arch,  the  aorta 
gives  off  three  large  branches  (fig.  40,  g  h  i),  which  are 


Fig.  40. 


a,  the  left  ventricle;  b,  the  right  ventricle;  c  e  f,  the  aorta,  the 
great  artery  that  goes  off  from  the  left  ventricle ;  ghi,  the  arteries 
that  are  sent  from  the  arch  of  the  aorta;  A,  the  pulmonary  artery, 
that  goes  from  the  right  ventricle  to  the  lungs  ;  ;  I,  branches  of  the 
pulmonary  artery,  going  to  the  two  eides  of  the  lungs ;  m  m,  the 
pulmonary  veins,  which  bring  the  blood  back  from  thelungs  to  the 
left  side  of  the  heart;  n,  the  right  auricle;  o,  the  ascending  vena 
cava;  q,  the  descending:  these  two  meet,  and  by  their  union  form 
the  right  auricle;  p,  the  veins  from  the  liver,  spleen,  and  bowels ; 
s,  the  left  coronary  artery,  one  of  the  arteries  which  nourish  the 
heart. 

divided  into  the  internal  and  external  arteries  of  the 
head,  arteries  of  the  face  and  neck,  arteries  of  the  arms, 
etc.  As  the  aorta  descends,  it  gives  off  branches,  all 
along  its  course,  which  go  to  the  internal  organs,  to 
the  walls  of  the  body,  etc.  All  thesedifferent  branches, 
as  they  proceed  towards  their  destination,  divide  and 
subdivide  and  inosculate  or  run  into  each  other  in 
every  direction,  like  a  net  (fig.  30,  ff),  till  they  become 
extremely  minute  twigs,  which  are  lost  in  the  tissues 
of  the  parts  to  which  they  are  distributed,  penetrating 
to  the  smallest  muscular  and  nervous  filaments,  and 
being  dispersed  so  universally  and  so  numerously  over 
the  whole  body,  that  it  is  scarcely  possible  to  puncture 
any  part  with  a  fine  needle,  without  wounding  some 
of  these  little  vessels.  Theie  are  called  capillary  or 
hair-sized  vessels,  and  collectively  with  those  of  the 
veins,  constitute  the  capillary  system  (313),  in  and  by 
which  all  the  important  changes  in  the  blood  are  ef- 
fected. 

375.  The  number  of  these  capillary  vessels  has  been 
estimated  at  more  than  one  thousand  to  every  square 
inch.  Some  physiologists  have  conjectured  that  there 
is  another  set  of  almost  infinitely  minute  vessels  con- 
nected with  the  capillary  extremities,  and  immediately 
concerned  in  nourishing  the  several  tissues,  etc., 
which  they  call  the  exhalents  ;  but  this  is  mere  con- 
jecture. 

376.  It  is  a  general  law  of  the  animal  organic  econ- 
omy, that  all  vital  action  is  attended  with  an  expen- 
diture of  vital  power  and  a  waste  of  organized  sub- 
stance (192),  and  these  are  replenished  by  the  arte- 
rial blood.  In  the  distribution  of  arterial  vessels  to 
the  different  parts,  therefore,  each  organ  is  supplied 
according  to  the  nature  of  its  function  and  its  relative 


importance  in  the  system ;  and  such  is  the  general 
and  particular  arrangement,  that  every  part,  and  es- 
pecially every  important  part,  is  so  furnished  that  if 
its  blood  be  obstructed  in  some  of  its  vessels,  it  freely 
flows  on  in  others. 

377.  The  arterial  vessels  of  the  brain  are  very  nu- 
merous and  capacious  ;  and  the  voluntary  muscles,  as 
we  have  seen  (I92),  are  largely  supplied  with  them. 
As  a  general  fact,  however,  the  arteries  distributed 
to  the  organs  of  organic  life,  and  particularly  those 
in  which  there  is  much  vital  action,  and  those  in 
and  by  which  important  vital  changes  are  effected, 
are  larger  and  more  numerous  than  those  distributed 
to  the  organs  of  animal  life  (199).  The  vessels  of 
the  heart,  which  is  constantly  in  action,  are  propor- 
tionally very  large  ;  those  of  the  stomach  are  also 
large  and  exceedingly  numerous ;  and  those  of  the 
small  intestine  are  little  less  so.  Moreover,  the  arte- 
ries are  capable  of  being  both  enlarged  and  diminished, 
to  a  considerable  extent,  without  actual  disease.  In 
a  limb  which  is  habitually  and  vigorously  exercised, 
the  arteries  become  much  larger,  and  the  muscles 
more  fully  developed,  than  in  the  corresponding  limb 
which  is  little  employed ;  and,  on  the  other  hand,  if 
the  same  limb  be  suffered  to  remain  inactive  for  a 
considerable  time,  the  size  of  the  arteries  will  be  much 
diminished.  In  case  of  an  injury,  which  renders  it 
necessary  to  tie  the  principal  artery  of  a  part,  the 
smaller  arteries  of  the  same  part  immediately  begin 
to  increase  in  size,  and  in  a  short  time  they  become 
sufficiently  capacious  to  supply  the  part  with  nearly 
or  quite  as  much  blood  as  it  received  before  the  injury. 

378.  Either  continuing  from,  or  originating  very 
near,  the  extremities  of  the  arterial  capillaries,  those 
of  the  veins  rise  in  equal  or  greater  number  ;  and, 
running  into  each  other,  become  larger  and  larger, 
till  they  form  numerous  branches,  which  unite  to 
form  a  large  venous  trunk  called  the  vena  cava,  or 
returning  hollow.  The  veins  from  the  lower  and 
middle  parts  of  the  body,  and  lower  limbs,  form  the 
ascending  vena  cava  ;  which  goes  up  by  the  side  of  the 
great  arterial  trunk  (fig.  28,  v  v),  and  opens  into  the 
right  auricle  of  the  heart  (fig.  40,  0).  The  veins  from 
the  upper  part  of  the  body,  the  upper  extremities,  and 
the  head,  form  the  descending  vena  cava,  which  opens 
into  the  same  cavity,  near  the  mouth  of  the  ascending 
venous  trunk  (fig.  49,  q). 

379.  The  veins  anastomose,  or  run  into  each  other 
in  a  net-like  manner,  even  more  frequently  than  the 
arteries  ;  and  for  the  same  important  purpose,  viz.,  if 
the  flow  of  the  blood  be  obstructed  in  some  of  the 
veins,  it  readily  turns  aside  into  others,  and  goes  on 
its  way.  The  number  of  branches  and  twigs,  com- 
pared with  that  of  the  trunks,  is  mtich  greater  in  the 
venous  than  in  the  arterial  system  ;  so  that,  as  a 
whole,  the  venous  system  is  much  more  capacious 
than  the  arterial. 

380.  Myriads  of  arterial  and  venous  capillaries,  as 
we  have  seen  (287),  pass  through  the  meshes  of  the 
great  limiting  membrane,  and  assist  in  forming  the 
vasculo-nervous  web  upon  its  exterior  surface.  In 
this  web,  however,  the  venous  capillaries  seem  to  be 
much  more  abundant  than  the  arterial,  both  in  the 
mucous  membrane  and  in  the  skin.  In  the  mucous 
membrane  of  the  alimentary  canal,  according  to  Dr. 
Horner,"  '  the  superficial  layer  of  vessels  composing 
this  web  or  plexus  appears  to  consist  almost  entirely 
of  a  cribriform  texture  of  veins.  The  arborescence 
of  the  arteries  is  confined  to  the  level  beneath  the 
venous  intertexture,  and  is  there  developed  to  an  ex- 
treme degree  of  minuteness,  being  intermixed  with 
corresponding  venous  ramuscles,  generally  larger  and 
more  numerous  than  the  arteries  themselves.'  '  The 
external  surface  of  the  cntis  vera,  or  true  skin,  pre- 
sents as  it  were  an  outline  of  the  same  arrangement ; 
the  venous,  reticular  intertexture  appearing  broader, 

*  See  Appendix,  Note  A. 
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not  quite  so  perfect,  and  more  shallow,  and  forming 
the  papillae.' 

THE  PORTAL  SYSTEM. 

?81.  I  have  said  (378),  that  the  veins  arising  from 
the  venous  capillaries  in  all  parts  of  the  body,  run 
into  each  other  like  a  net,  gradually  increasing  in 
size  till  they  finally  unite  to  form  the  great  ascending 
and  descending  venous  trunks  which  open  into  the 
right  auricle  of  the  heart.  But  there  is  a  remarkable 
peculiarity  in  the  arrangement  of  the  veins  arising 
from  the  abdominal  viscera.  All  the  veins  arising 
from  the  venous  capillaries  of  the  stomach,  the  spleen, 
the  pancreas,  the  omentum,  the  small  intestine,  and 
the  ascending  and  transverse  colon,  run  together  in 
the  manner  already  described  (378),  and  form  the 
three  large  veins  called  the  coronary  vein  of  the  stom- 
ach, the  splenic,  and  the  mesenteric  veins.  These, 
instead  of  advancing  directly  to  the  vena  cava,  unite 
and  form  a  large  venous  trunk,  which  proceeds  ob- 
liquely upward  to  the  right,  and  plunges  into  the  liver, 
where  it  suddenly  divides  into  branches,  which  are 
ramified  in  the  manner  of  an  artery  (fig.  21),  and 
where  in  fact  it  takes  the  place  of  an  artery,  being 
distributed  in  the  same  manner,  and  holding  the  same 
relations  to  the  secreting  surface,  or  the  mucous  mem- 
brane of  the  ducts,  that  the  principal  ai-tery  does  in 
other  glands.  This  peculiar  arrangement  of  veins 
constitutes  what  is  called  the  system  of  the  vexa 
WR-TJE,  or  the  poutal  ststem  ;  and  where  these 
veins  terminate  in  the  ramifications  of  the  biliary 
duct,  other  venous  capillaries  arise,  which,  running 
into  each  other,  fonn  the  hepatic  veins  ;  and  these, 
receiving  the  blood  from  the  portal  veins,  and  from 
the  hepatic  artery,  convey  it  to  the  vena  cava 
(fig.  28,  v). 

382.  The  portal  sj'stem  has  an  appendage  which 
has  hitherto  exceedingly  perplexed  physiologists,  and 
been  the  subject  of  a  great  diversity  of  experiment 
and  speculation.  It  is  called  the  spleen,  and  is  situ- 
ated in  the  upper  and  back  part  of  the  abdominal 
cavity,  on  the  left  side  between  the  diaphragm  and 
the  left  kidney  (fig.  28,  s).  It  is  attached  to  the  dia- 
phragm, the  stomach,  and  the  ascending  colon,  in  a 
loose  manner,  by  folds  of  the  peritoneum,  and  by  a 
great  number  of  vessels  ;  and  hence  the  left  extremity 
or  large  end  of  the  stomach,  is  called  the  splenic  por- 
tion. The  spleen  is  extremely  spongy  or  vascular, 
being  formed  almost  entirely  of  blood-vessels,  lym- 
phatics, and  cells,  woven  together  by  cellular  tissue, 
and  surrounded  by  a  very  firm  sero-fibrous  membrane. 
Its  artery  ramifies  in  a  peculiar  manner,  and  abruptly 
expends  itself  on  the  tissues  of  the  organ.  Its  veins, 
■which  are  proportionally  larger  than  in  any  other  part 
of  the  body,  arise  from  the  cells,  and  empty  into  the 
vena  portae ;  or,  rather,  they  constitute,  as  we  have 
seen  (381),  a  part  of  the  roots  of  the  portal  trunk. 
Its  lymphatics  are  very  numerous.  Its  nerves  come 
from  the  splenic  plexus  of  the  nerves  of  organic  life, 
and  are  very  small.  The  form  of  the  spleen  is  ellip- 
tical or  oval.  Its  size  varies  much,  not  only  in  differ- 
ent individuals,  but  also  in  the  same  individual  at 
different  periods,  and  inconstantly.  As  a  general 
statement,  however,  it  is,  in  an  adult,  about  four 
inches  long,  three  broad,  and  a  little  less  than  one 
thick.  Its  weight  varies  as  much  as  its  size,  but  on 
an  average  is  about  eight  ounces.  It  would  be  a  tedi- 
ous and  unprofitable  task  to  recite  the  various  opinions 
which  have  been  advanced  concerning  the  use  of  this 
organ.  The  conclusions  to  which  I  have  arrived,  after 
a  careful  examination  of  them  all,  will  be  presented, 
when  1  come  to  speak  of  the  functions  of  the  liver 
and  the  vena  portae  (450). 

383.  The  arteries  are  composed  of  three  coats.  The 
exterior  one  is  a  dense  cellular  tunic.  The  middle 
one,  called  the  muscular  coat,  consists  of  transverse 
circular  fibres  of  a  yellowish  color,  which,  though 
they  differ  in  appearance  from  the  ordinary  muscular 


tissue,  are  contractile  like  the  muscular  fibre.  The 
inner  coat  is  a  very  smooth,  thin,  transparent  mem- 
brane, which  has  no  appearance  of  fibres,  and  is  con- 
tinuous with  that  which  lines  the  cavities  of  the  heart. 
The  veins,  according  to  some  anatomists,  have  but 
two  coats.  Others,  perhaps  more  correctl)',  say  three. 
Of  these,  the  outer  one  is  a  dense  cellular  coat,  and  is 
very  strong.  The  middle  one  is  composed  of  long- 
itudinal fibres  resembling  the  circular  fibres  of  the 
arteries.  The  inner  coat  is  exceedingly  thin  and 
smooth,  and  is  very  similar  to  that  which  lines  the 
arteries  and  heart.  Some  anatomists  think  it  is  a 
continuation  of  the  same.  This  coat,  in  most  or  all 
the  veins  in  which  the  blood  ascends  against  gravity, 
is  frequently  folded  so  as  to  form  a  species  of  valves, 
which  favor  the  course  of  the  blood  towards  the  heart, 
but  obstruct  its  course  in  a  contrary  direction. 

384.  The  nerves  which  enter  into  the  structure  of 
the  blood-vessels,  and  preside  over  their  functions,  we 
have  seen  (219,  231),  are  from  the  ganglionic  system 
(228).  They  much  more  largely  abound  in  the  capil- 
lary vessels,  in  and  by  which  all  the  important  vital 
changes  are  effected  in  the  blood,  than  in  the  larger 
trunks  and  branches  (231). 

LYMPHATIC  SYSTEM. 

385.  There  is  another  set  or  system  of  capillary 
vessels,  of  which  I  have  often  spoken,  remaining  to 
be  described, .  called  the  lymphatics.  These  vessels 
are  extremely  minute,  so  that  in  many  parts  they  can- 
not be  detected  without  the  help  of  the  microscope, 
and  even  with  this  help  they  have  not  yet  been  found 
in  the  brain  and  some  other  parts,  where  there  is  rea- 
son to  believe  they  exist.  In  their  texture  they  con- 
siderably resemble  the  veins.  They  have  two  coats, 
of  which  the  external  one  is  cellular,  and  capable  of 
considerable  extension  ;  their  inner  coat  is  frequently 
folded,  so  as  to  form  valves  like  those  in  the  veins, 
and  their  walls  are  so  thin  that  these  folds  give  them 
the  appearance  of  being  jointed  (fig.  41,  42,  43). 


Fig.  41.  Fig.  42.  Fig.  43. 


The  lymphatic  vessesls  greatly  enlarged,  showing  their  jointed 
appearance.  42  shows  the  interior  valves ;  43  shows  the  vessels 
running  into  each  other  and  their  passage  through  a  gland. 

These  vessels  rise  in  immense  numbers  from  almost 
every  internal  and  external  surface  and  substance  of 
the  human  body,  so  that  there  is  scarcely  a  particle  of 
matter  in  the  whole  incorporated  system  which  can- 
not be  reached  by  them.  Myriads  of  them  rise  from 
the  skin  and  mucous  membrane,  and  their  extremities 
form  a  part  of  the  vasculo-nervous  web  or  plexus 
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(287),  on  the  esterior  surface  of  this  prreat  limiting 
membrane  (337).  Many  of  these  vessels  lie  immedi- 
ately under  the  external  skin  (fig.  44) ;  others  are 

Fig.  44. 


Shows  fhe  lymphatics,  c,  of  the  thigh,  lying  vinder  the  skin ; 
with  their  glands  or  ganglions,  a,  at  the  groin. 

buried  in  the  substance  of  the  organs,  and  others 
course  along  the  internal  membranes.  In  every  part 
they  run  into  each  other  frequently,  in  a  net-like 
manner,  but  they  everywhere  continue  nearly  of  the 
same  size  (fig.  43). 

386.  At  certain  points  the  lymphatics  pass  through 
bodies  peculiar  to  themselves,  called  the  lymphatic 
glands  or  ganglions  (fig.  43).  These  are  small  flat- 
tened bodies  of  an  oval  or  circular  shape,  of  different 
sizes,  varying  in  diameter  from  one  twentieth  of  an 
inch  to  an  inch.  They  are  extremely  vascular,  and 
appear  to  consist  of  inextricable  plexuses,  of  lympha- 
tics,  blood-vessels,  and  nerves.  These  glands  are  situ- 
ated in  different  parts  of  the  body,  but  they  mostly 
abound  in  the  thorax  and  abdomen.  Leaving  these, 
the  lymphatics  proceed  in  a  direction  towards  the 
heart,  and,  as  it  were,  converge  from  all  parts  of  the 
body  so  as  to  pour  their  contents  into  tubes,  which 
open  into  large  veins  leading  to  the  heart,  near  the 
bottom  of  the  neck.  Most  of  them  terminate  in  a 
tube  about  the  size  of  a  goose  quill,  called  the  tho- 


racic duct,  which  commences  in  the  abdominal  cavity, 
and  passes  up  by  the  side  of  the  great  arterial  trunk, 
in  front  of  the  spinal  column  (fig.  45,  d  d),  and,  hav- 
ing ascended  a  sliart  distance  above  the  large  vein  of 
the  left  arm,  it  turns  down  and  opens  into  that  vein 
(fig.  45,  s),  at  the  angle  formed  by  the  junction  of 
the  large  vein  of  the  head  with  that  of  the  arm.  The 
lymphatics  of  the  right  side  of  the  head  and  neck,  of 
the  right  arm,  the  right  lung,  and  the  right 
portion  of  the  diaphragm  and  Hver,  terminate 
in  a  short  tube,  which  opens  into  the  correspond- 
ing vein  of  the  arm  on  the  right  side.  Besides  these 
connexions  with  the  venous  system,  many  of  the  lym- 
phatic vessels,  as  capillaries,  empty  into  the  veins  in 
the  tissues  of  the  organs  ;  the  lymphatics  of  the  ab- 
domen terminate  abiuidantly  in  the  branches  of  the 
vena  portse,  and  also  in  several  other  veins;  and  lym- 
phatic vessels  terminate  in  veins  in  the  lymphatic 
glands. 

Fig.  45. 


Shows  the  spinal  column,  with  d  d,  the  thoracic  duct,  ascend- 
ing in  front  ol  it,  and  entfiring  the  subclavian  vein  at 

387.  The  lymphatic  system,  though  essentially  the 
same  in  all  its  parts,  so  far  as  anatomical  structure  is 
concerned,  seems  to  perform  a  diversity  of  function, 
and  therefore  it  is  divided,  in  the  descriptions  of  ana- 
tomy and  physiology,  into  two  classes  or  orders  of 
vessels  :  the  one  consisting  of  the  lymphatics  proper, 
or  those  employed  in  elaborating  lymph,  and  convey- 
ing it  from  every  part  of  the  body  to  the  thoracic 
duct ;  the  other  consisting  of  the  lacteals,  or  those 
employed  in  elaborating  chyle  from  the  contents  of 
the  alimentary  cavity,  and  conveying  it  also  to  the 
thoracic  duct. 

388.  The  lymyhatics  proper,  as  I  have  said  (385), 
pervade  the  whole  body,  arising  in  great  numbers 
from  the  external  skin,'  from  all  the  internal  mem- 
branes, vessels,  and  cavities,  and  from  the  substance 
of  all  the  organs.    But  the  lacteals  arise  only  from 
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Fig.  «. 


A  A  is  apiece  of  a  small  intestine;  b  bh  b  are  the  superficial 
lacteals ;  c  c  c  is  the  mesentery,  a  delicate  but  firm  membrane, 
consisting  of  two  laj'ers,  by  yfhich  the  intestines  are  connected 
witn  the  spine,  and  within  the  folds  of  which  the  deep-seated  lao- 
teals  pass ;  d  d  d  and  e  e  e,  the  two  sets  of  absorbent  glands ;  //, 
the  receptacle  of  the  chyle;  g,  the  thoraoic  duct;  t  i,  the  lym- 
phatics, coming  from  different  parts  of  the  body;  A,  the  aorta, 
the  great  artery. 


the  mucous  membrane  of  the  alimentary  canal,  and 
principally  from  the  mucous  membrane  of  the  small 
intestine.  Indeed,  physiologists  generally  speak  of 
them  as  arising  wholly  from  this  section  of  the  canal, 
and  as  being  much  more  numerous  in  the  upper  than 
in  the  lower  portion  of  it.  But  it  must  be  remem- 
bered that  there  is  no  appreciable  difference  in  struc- 
ture between  a  lacteal  and  a  lymphatic  vessel,  and 
that  aU  which  distinguishes  the  one  from  the  other 
is,  that  the  one,  in  the  regular  performance  of  its 
office,  elaborates  and  conveys  chyle,  and  the  other 
lymph,  which  in  many  respects  nearly  resembles  chyle. 
As  a  general  statement,  they  are  all  assimilating  or- 
gans ;  and  wherever  they  may  be  situated,  if  they 
elaborate  chyle  from  alimentary  substances,  and  con- 
vey  it  to  the  thoracic  duct,  they  are  in  fact  lacteals. 
And  it  is  very  certain  that  chyle  may  be,  and  there  is 
reason  to  believe  that  it  regularly  is,  elaborated  by 
some  of  these  vessels  from  the  alimentary  contents  of 
the  stomach.  Experiments  on  animals  have  proved 
that  they  can  be  sustained  for  months  at  least  with 
the  pyloric  orifice  of  the  stomach  (341)  completely 
closed  by  a  ligature,  so  that  the  food  received  into  the 
gastric  cavity  cannot  pass  into  the  small  intestine ; 
but  the  process  of  chymification  and  chyUfication  are 
effected  by  the  stomach  and  its  lacteals,  and  the  excre- 
mentitious  matter  is  evacuated  by  the  mouth  (471). 
There  have  also  been  instances  of  human  beings  who 
have  been  sustained  for  years  in  this  manner,  the  py- 
loric orifice  being  entirely  closed  by  diseaseof  the  parts. 
'  Gen.  Grose,  who  served  under  the  Duke  of  Cumber, 
land,  in  Flanders,'  says  Sir  Everard  Home,  '  had  no 
passage  through  the  bowels  for  thirty  years  ;  yet  he 
had  a  good  appetite,  and  ate  heartily,and  was  ahealthy 
and  able-bodied  man.  In  two  hours  after  eating,  he 
threw  up  the  contents  of  liis  stomach  remaining  un- 
disposed of.'  Chyle  may  be,  and  probably  is,  elabo- 
rated to  some  extent  also  from  the  large  intestine,  or 
colon  (.Ti8).  It  is  not,  therefore,  strictly  correct  to 
say  that  the  lacteals  arise  only  from  the  small  intes- 


tine. For  important  reasons,  however,  it  is  never- 
theless true  that  they  mostly  abound  in  this  sec- 
tion of  the  alimentary  canal,  and  are  most  numer- 
ous in  the  upper  two  thirds  of  this  section,  or  in 
the  duodenum  and  jejunum  (338).  Leaving  the 
alimentary  canal  (fig.  40,  a  a  a),  the  lacteals  (fig. 
4(),  b  proceed  across  the  mesentery  (fig.  33,  and 
46,  0  c)  (350),  converging  towards  the  back-bone, 
and  having  passed  through  a  number  of  their 
ganglions  (fig.  4G.  d  e)  here  called  the  mesenteric 
glands,  they  terminate  in  the  portion  of  the 
thoracic  duct  (386)  called  the  receptacle  of  the 
chyle  (fig.  45,  /).  According  to  some  anatom- 
ists, most  or  all  the  lacteals  traverse  a  portion  of 
the  liver  before  they  reach  the  thoracic  duct. 

389.  The  lymphatic  system  may  be  considered 
as  an  appendage  to  the  venous  system,  furnishing 
it  with  all  the  assimilating  materials  by  which 
Ae  body  is  nourished,  as  well  as  conveying  to  it 
the  efl!"ete  substances  which  are  to  be  eliminated 
from  the  vital  domain.  These  two  systems  are 
connected,  as  we  have  seen  (386),  at  several  points, 
and  the  structure  of  the  lymphatic  vessels  much 
resembles  that  of  the  veins  (385).  Moreover  the 
venous  capillaries  and  the  lymphatics  appear,  to 
some  extent,  to  reciprocate  in  function,  and  the 
lymphatics  always  empty  their  contents  into  the 
veins. 

390.  In  the  lymphatic  system,  as  in  the  arte- 
rial  and  venous,  the  nerves  of  organic  life  supply 
the  nervous  tissue  of  all  the  vessels,  and  preside 
over  all  their  functions  (230)  ;  and  in  these  ves- 
sels, as  we  shall  see,  some  of  the  most  important 
vital  changes  take  place. 

THE  CIUCULATING  FORCES. 

391.  Concerning  the  agencies  and  forces  employed 
in  the  circulation  of  the  blood,  and  other  fluids  in  the 
vessels  just  described,  physiologists  have  difl^^ered 
widely  in  opinion.  Some  have  asserted  that  the  heart 
alone  exerts  all  the  force  by  which  the  blood  is  cir- 
culated, and  that  the  arteries  and  veins  have  no  other 
agency  in  the  general  function  than  as  elastic,  con- 
ducting tubes,  to  adapt  their  capacity  to  the  volume 
of  blood  which  they  contain  ;  and  accordingly  the  ad- 
vocates of  this  theory  have  denied  all  contractility  to 
the  arteries,  and  estimated  the  contractile  power  of 
the  heart  as  equal  to  many  hundred  pounds.  On  the 
other  hand,  it  is  contended  by  others,  that  the  heart 
simply  injects  the  blood  into  the  arteries  with  a  very 
smaU  force,  and  the  arteries,  by  their  active  and  vigo- 
rous contraction,  carry  on  the  circulation  as  in  those 
animals  which  have  no  heart.  Others,  again,  with 
more  correctness,  take  the  middle  ground  between  the 
two  extremes 

392.  According  to  the  best  experiments  and  esti- 
mates which  have  been  made  on  this  point,  the  left 
ventricle  of  the  heart  acts  with  a  force  of  six  pounds 
on  the  square  inch.  This  ventricle,  when  distended, 
has  about  ten  square  inches  of  internal  surface,  and 
consequently  the  whole  force  exerted  by  it  in  throw- 
ing the  blood  into  the  aorta,  is  about  sixty  pounds. 
That  the  arteries  are  very  elastic,  and  that  they  have 
the  power  of  adapting  their  capacity  to  the  quantity 
of  blood  in  them,  is  I  believe  admitted  on  all  hands  ; 
and  it  is  generally  acknowledged  that  when  animals 
bleed  to  death,  and  also  after  tlie  heart  has  ceased  to 
act  in  what  is  called  natural  death,  the  arteries  con- 
tinue to  diminish  their  capacity  till  all  the  blood  is 
pressed  out  of  them. 

393.  We  have  seen  (376)  that  it  is  a  general  law  of 
the  organic  economy,  that  all  vital  action  is  attended 
with  an  expenditure  of  vital  power  and  waste  of  or- 
ganized substance,  and  that  these  are  replenished  by 
arterial  blood.  It  is  also  a  general  law  of  the  organic 
economy,  that  all  increased  action  of  a  part  is  attended 
with  an  increased  flow  of  blood  to  the  part.    But  this 
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local  increase  of  blood  does  not  depend  on  the  action 
of  the  heart,  nor  on  the  general  action  of  the  arteries. 
It  is  the  elFect  of  the  special  action  of  the  arteries  of 
the  part  acting  under  the  influence  of  the  special  cen. 
tre  (219)  which  presides  over  the  organic  function  of 
the  part.  It  is  very  evident,  tliat,  in  particular 
organs,  the  blood-vessels,  and  especially  the  arteries, 
are  to  some  extent  under  tlie  control  of  the  special 
centres  which  preside  over  the  functions  of  those  or- 
gans. Thus,  when  food  is  introduced  into  the  stom- 
ach, the  vessels  of  that  organ  soon  become  injected, 
sometimes  even  to  turgescence,  without  any  increased 
general  action  of  the  heart  and  arteries.  The  nerves 
of  organic  sensibility  (230),  perceiving  the  presence 
and  qualities  of  the  food,  immediately  inform  the  spe- 
cial presiding  centre,  and  this  instantly  throws  its 
si  mulating  iniluence  upon  the  arteries  belonging  to 
the  stomach,  and  causes  them  to  fill  themselves,  and 
to  inject  the  secreting  vessels  with  an  increasing  quan- 
tity of  blood  ;  and  if  the  substance  introduced  into  the 
stomach  be  of  a  highly  offensive  character,  the  quan- 
tity of  blood  pressed  into  the  vessels  is  often  very  ex- 
cessive, producing  great  congestion. 

394.  Both  the  heart  and  the  arteries,  therefore,  are 
actively  concerned  in  the  general  circulation  of  the 
blood,  while  the  special  increase  of  blood  in  particular 
parts  depends  entirely  on  arterial  action.  At  every 
contraction  of  the  left  ventricle  of  the  heart,  the  aorta 
is  somewhat  dilated  ;  but  it  instantly  contracts  on  the 
blood,  and  presses  it  onward  through  the  branches  into 
the  capillary  extremities  (374),  the  blood  being  pre- 
vented from  returning  into  the  ventricle  by  the  valves 
at  the  mouth  of  the  aorta  (369).  The  branches  act 
in  the  same  manner  as  the  main  trunk.  But  both 
the  aorta  and  the  large  branches  issuing  immediately 
from  it,  are  probably  much  less  active  in  the  function 
of  circulation  than  the  smaller  twigs,  and  especially 
the  capillary  vessels. 

395.  In  regard  to  the  venous  circulation,  some 
physiologists  have  thought  that  the  force  exerted  by 
the  heart  is  sufficient  to  effect  the  motion  of  the  blood 
in  the  veins.  Others  have  supposed  that  the  propel- 
ling action  of  the  capillary  vessels,  the  throbbing  of 
the  arteries  against  the  veins,  the  suction  of  the  heart 
by  the  dilatation  of  its  auricles,  and  atmospheric 
pressure  connected  with  respiration  (365),  are  all  con- 
cerned as  moving  forces  in  the  venous  circulation. 
But  the  texture  and  construction  of  the  veins  (383), 
and  the  physiological  analogy  of  the  whole  vital  eco- 
nomy, show  that  the  veins  as  well  as  the  capillary 
vessels  possess  the  power  of  propelling  the  fluids  which 
circulate  in  them. 

OUGAVS  OF  SPECIAL  SENSE. 

396.  The  parts  which  remain  to  be  described,  and 
which  in  the  order  of  development  (174)  appear  later 
than  the  internal  organs,  are  the  apparatuses  to  which 
the  nerves  of  special  sense  are  distributed,  and  the 
hair  and  nails.  The  organ  of  touch  I  have  already 
described  (242,  253,  287).  It  is  extended  over  the 
whole  external  surface  of  the  body,  and  in  fact  may 
be  said  to  pervade  the  whole  body,  because  at  every 
point  we  are  exposed  to  the  action  of  those  tangible 
properties  of  things  which  may  prove  injurious  and 
destructive  to  life.  In  man,  however,  the  ends  of  the 
fingers  are  more  particularly  appropriated  to  the 
voluntary  function  of  touch  or  feeling,  and  here  most 
thickly  chister  those  little  tufts  or  velvety  eminences 
formed  principally  of  the  minute  extremities  of  the 
nerves  of  sense,  called  the  papillae  (287).  The  sense 
of  touch  or  feeling  is  the  primary  animal  sense,  and 
exists  in  a  greater  or  less  degree  in  every  living  ani- 
mal (294).  It  is  determinately  established  upon  the 
constitutional  laws  of  relation  existing  between  the 
living  body  and  external  substances  and  things,  and 
with  strictest  reference  to  the  physiological  interest  of 
the  body. 


OaGAN  OF  TASTE. 

397.  The  nerves  of  taste,  or  the  gustatory  nerves, 
I  have  said  (254),  are  distributed  to  the  m'outh  and 
throat ;  but  the  papillaj  in  which  their  extremities 
terminate  most  largely  abound  in  the  mucous  mem- 
brane Avhich  covers  the  end  of  the  tongue.  This 
sense  is  founded  on  the  alimentary  wants  of  the  vital 
economy,  and  determinately  established  on  the  con- 
stitutional  laws  of  relation  between  the  physiological 
interests  of  the  body  and  its  appropriate  alimentary 
substances. 

ougan  of  smell. 
390.  The  sense  of  smell  (294)  is  nearly  allied  to 
that  of  taste,  in  the  character  and  extent  of  its  func- 
tional relations  and  responsibilities.  It  is  founded  on 
the  respiratory  and  alimentary  wants  of  the  vital  eco- 
nomy, and  determinately  established  on  the  constitu- 
tional laws  of  relation  between  the  physiological  inter- 
ests of  the  body  and  the  qualities  of  external  things 
which  may  affect  those  interests,  through  the  func- 
tions of  respiration  and  alimentation,  or  through  the 
medium  of  the  lungs  and  stomach. 

399.  The  olfactory  nerves,  or  the  nerves  of  smell, 
I  have  described  (251,  252).  They  proceed  from  the 
centre  of  animal  perception  (280),  and  terminate  in 
the  vasculo-nervous  web  (287),  on  the  exterior  sur- 
face of  the  mucous  membrane  which  lines  the  nostrils 
and  the  cavities  connected  with  it.  There  are  four 
principal  cavities,  two  of  which  are  situated  in  the 
upper  jaw  (one  on  each  side  of  the  face),  and  two  in 
the  prominent  part  of  the  frontal  bone,  directly  above 
the  eyes  ;  and  all  of  these  communicate  with  the  nos- 
trils. A-VTiether  the  sense  of  smell  is  as  extensive  as 
the  mucous  membrane  which  lines  these  various  cavi- 
ties and  passages,  or  is  limited  to  the  superior  part  of 
the  nasal  fossae,  is  a  question  on  which  physiologists 
are  not  agreed.  Some  experiments  and  pathological 
facts  seem  to  prove  that  the  olfactory  sense  is  limited 
to  the  superior  part  of  the  nasal  canals  where  the 
olfactory  nerve  is  mostly  distributed,  while  compa- 
rative  anatomy  and  physiology  favor  the  contrary 
opinion,  the  cavities  being  most  largely  developed  in 
those  animals  which  are  most  remarkable  for  their 
power  of  smell. 

400.  It  is  essential  to  the  integrity  of  the  faculties 
of  taste  and  smell,  that  the  parts  to  which  these  senses 
belong  should  be  continually  moistened.  If  by  dis- 
ease or  otherwise  the  mucous  membrane  of  the  mouth 
and  nose  becomes  perfectly  dry,  the  senses  of  taste 
and  of  smell  are  for  the  time  entirely  abolished. 
Hence,  in  a  healthy  state  and  condition  of  these  parts, 
the  mucous  membrane  is  at  all  times  moistened  and 
lubricated  by  its  own  exhalation  and  secretion  (339). 
But  this  is  not  peculiar  to  these  parts.  Throughout 
the  whole  extent  of  the  mucous  membrane  and  exter- 
nal skin,  the  same  condition  is  essential  to  the  func- 
tional integrity  of  the  nerves  and  vessels  which  form 
the  vasculo-nervous  web  on  the  exterior  surface  (287). 
The  situation  of  the  mucous  membrane  in  the  nasal 
cavities,  however,  renders  it  peculiarly  liable  to  be- 
come dry,  and  hence  there  seems  to  be  a  necessity  for 
a  very  copious  supply  of  lubricating  fluid  ;  and  it  may 
therefore  be  true,  as  has  been  suggested  by  some 
physiologists,  that  the  office  of  the  cavities  associated 
with  the  nasal  canals  is  to  secrete  mucous  for  those 
canals. 

OHGAXS  of  hearing  AKD  SIGHT. 

401.  The  sense  of  hearing  and  the  sense  of  sight 
are  founded  on  the  general  wants  of  the  organic  sys- 
tem, with  whatever  powers  and  capacities  it  may  pos- 
sess, and  with  regard  to  the  most  extensive  relations 
(294).  They  minister  not  only  to  those  wants  which 
arise  from  the  operations  and  conditions  of  the  vital 
economy,  but  also  to  the  mental  and  moral  wants, 
whether  more  or  less  comprehensive  and  diversified. 
They  are  therefore  of  a  higher  order  of  functional 
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character,  and  are  not  susceptible  of  being  sensualized 
and  depraved  like  taste  and  smell. 

402.  The  organism  specially  appropriated  to  these 
senses  is  exceedingly  complicated  and  diiBcult  to  be 
described  in  an  intelligible  manner.  The  apparatus 
which  constitutes  the  organ  of  hearing  is  perhaps  the 
most  intricate  and  complicated  piece  of  organic  me- 
chanism in  the  human  body.  It  has  been  the  subject 
of  an  immense  amount  of  observation,  investigation, 
and  experiment.  Its  anatomy  has  been  studied  and 
described  with  great  minuteness  and  accuracy,  and 
yet  at  the  present  moment  very  little  is  known  of  its 
physiology,  except  the  bare  fact  that  it  is  the  organ  of 
hearing.  I  shall  therefore  only  give  a  very  brief  and 
general  description  of  this  organ,  and  refer  the  curious 
reader  to  the  minute  anatomists  for  further  informa- 
tion respecting  it. 

403.  '  The  organ  of  hearing  maybe  divided  into  the 
outer,  the  inner,  and  middle  parts,  and  the  auditory 
nerve  (fig.  47).  The  outer  part  consists  of  the  exter- 
nal ear  and  the  tube  which  leads  to  the  membrane  of 
the  tympanum.  The  external  ear  is  composed  chiefly 
of  cartilage,  covered  with  a  delicate  skin,  and  supplied 

Fig.  47. 


A  map  of  the  ear.  o,  the  external  auditory  tube ;  b,  tlie  mem- 
brane of  the  tympanum ;  c,  the  Eustachian  tube ;  d,  the  ham- 
mer; e,  the  anvil;  /,  the  round  bone;  17,  the  stirrup;  A,  the 
oral  opening;  i,  the  semicircular  canals;  j,  the  vestibule;  k,  the 
cochlea. 

with  nerves  and  blood-vessels.  When  well  formed,  it 
inclines  a  little  forward,  and  is  admirably  adapted  to 
collect  sound,  which  it  transmits  through  the  tube 
that  leads  to  the  membrane  of  the  tympanum  (fig.  47, 
a).  This  tube  is  nearly  an  inch  in  length,  and  is 
formed  in  part  of  cartilage,  and  in  part  of  bone.  It 
has  a  number  of  small  glands  or  follicles  which  secrete 
the  wax  (333),  and  its  entrance  is  guarded  by  stiff 
hairs,  to  prevent  insects  and  other  foreign  bodies  from 
entering.  When  it  is  recollected,  however,  that  the 
membrane  of  the  tympanum  has  no  opening,  it  must 
be  apparent  that  the  apprehension  which  is  so  often 
expressed  lest  insects  should  penetrate  into  the  head, 
is  wholly  groundless. 

404.  '  The  middle  part  of  the  organ  of  hearing 
embraces  the  tympanum  and  its  membrane,  the  small 
bones  of  the  ear,  and  the  Eustachian  tube  (340).  The 
membrane  of  the  tympanum  is  situated  at  the  bottom 
of  the  external  passage  or  tube  (fig.  47,  6),  and  is  cov- 
ered on  Us  exterior  by  a  thin  delicate  skin,  the  same 


that  lines  the  tube.  Its  inner  surface  is  covered  by  a 
mucous  membrane,  and  a  nerve  called  the  chord  of  the 
tympanum  passes  over  it.  To  this  inner  surface  also 
is  attached  one  of  the  small  bones  of  the  ear.  This 
membrane  is  placed  obliquely,  inclining  downwards 
and  inwards,  and  is  terse,  thin,  and  transparent. 

405.  '  The  tympanum  is  a  cavity  situated  between 
the  external  and  internal  ear.  It  is  of  an  irregular 
cylindrical  form,  with  several  openings,  some  commu- 
nicating with  the  internal  ear,  and  one  which  is  the 
termination  of  the  Eustacian  tube.  It  also  contains 
the  four  little  bones  of  the  ear,  called  the  hammer 
(fig.  47,  d),  the  anvil  (e),  the  round  bone  (/),  and  the 
stirrup  (g).  These  bones  are  all  connected  together; 
the  end  of  the  hammer  is  attached  to  the  membrane 
of  the  tympanum,  and  the  stirrup  is  placed  over  an 
opening  which  leads  to  the  internal  ear.  Muscles  of 
very  small  size  are  inserted  into  these  bones,  and  move 
them  in  various  directions.  The  Eustachian  tube  (c) 
leads  from  the  cavity  of  the  tympanum  to  the  back 
part  of  the  throat  (340).  It  is  about  two  inches  in 
length,  partly  bone  and  partly  cartilaginous,  and  is 
lined  by  a  mucous  membrane.  Its  two  extremities 
are  not  of  the  same  size,  the  one  opening 
into  the  throat  being  somewhat  larger  than 
the  other. 

406.  'The  internal  ear  is  situated  in  a  part 
of  the  temporal  bone,  near  the  base  of  the 
skull,  which,  from  its  stony  hardness,  is  called 
the  petrous  portion.  It  is  composed  of  three 
parts ;  the  cochlea  (fig.  47,  k),  the  vestibule 
(i),  and  the  semicircular  canal  (i).  The  coch- 
lea is  so  called,  from  its  resemblance  to  the 
shell  of  a  snail.  It  is  situated  near  the  en- 
trance of  the  Eustachian  tube,  and  is  the 
most  anterior  part  of  the  internal  ear.  It 
communicates  with  the  cavity  of  the  tympa- 
num and  the  vestibule.  The  vestibule  is  situ- 
ated in  the  central  part  of  the  internal  ear, 
and  is,  as  its  name  imports,  a  sort  of  porch  or 
entry,  which  communicates  with  all  the  other 
parts.  By  means  of  the  oval  opening  (the 
foramen  ovale)  it  communicates  with  the  tym- 
panum, and  over  this  opening  is  placed  the 
small  bone  called  the  stirrup  {stapes).  It 
has  communications  also  with  the  cochlea, 
the  semicircular  canals,  and  internal  auditory 
tube,  the  one  through  which  the  auditory 
nerve  passes  to  the  internal  ear  on  its  exit 
from  the  brain  ;  and  it  is  through  the  openings 
which  lead  from  the  vestibule  to  the  internal 
auditory  tube,  that  the  branches  of  the  audi- 
tory nerve  go  to  the  various  parts  of  the  in- 
ternal ear.  The  three  semicircular  canals  are 
situated  behind  the  cochlea  and  the  vesti- 
bule, and  they  all  terminate  in  the  latter. 
They  contain  a  dark  grayish  semi-fluid  sub- 
stance, the  use  of  which  is  unknown. 
'  The  auditory  nerve  (251,  252)  passes  into  the 


407. 


internal  auditory  tube,  and  is  subdivided  into  numer- 
ous small  filaments,  which  pass  through  the  minute 
openings,  and  are  distributed  to  the  semicircular 
canals,  the  cochlea,  and  the  vestibule,  terminating  in 
the  form  of  a  pulp.'* 

408.  In  regard  to  the  office  of  these  several  parts, 
in  the  general  function  of  the  organ,  nothing  is  known 
with  certainty.  The  membrane  of  the  tympanum 
has  frequently  been  ruptured  without  impairing  the 
faculty  of  hearing.  All  the  small  bones  of  the  ear, 
except  the  stapes,  have  also  been  removed  by  disease, 
and  still  the  faculty  of  hearing  remained.  These 
facts,  however,  while  they  prove  that  those  parts  are 
not  immediately  essential  to  the  function  of  hearing, 
do  not  prove  that  they  are  not  most  perfectly  adapted 
to  the  permament  economy  and  functional  integrity  of 
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the  organ.  The  membrane  of  the  tympanum  is  pro- 
bably designed  mainly  to  shut  out  foreign  substances 
from  the  inner  chambers  of  the  ear,  and  thus  keep 
the  auditory  nerre,  which  is  expanded  into  those 
chambers,  in  the  most  delicate  and  susceptible  condi- 
tion,  and  at  the  same  time  it  is  most  perfectly  fitted  to 
transmit  vibrations  to  that  nerve. 

Concerning  the  function  of  the  auditory  and  other 
organs  of  sense  I  shall  speak  more  fully  when  treating 
on  the  intellectual  and  moral  powers,  and  on  the  laws 
of  relation. 

ORGAN  OF  SIGHT. 

409.  '  The  apparatus  which  constitutes  the  organ 
of  vision  is  somewhat  less  complicated  than  that  of 
hearing,  and  the  uses  of  its  various  parts  are  much 
better  understood.  The  eye  is  an  optical  instrument 
of  the  most  perfect  construction.  It  is  of  a  globular 
form,  composed  of  a  number  of  humors,  so  called, 
which  are  covered  by  membranes,  and  enclosed  in 
several  coats  (fig.  48).  These  humors  are  called  the 
vitreous  (c),  the  crystalline  (i),  and  the  aqueous  {a). 
The  vitreous,  which  takes  its  name  from  its  resem- 

Fig.  48. 


A  section  of  the  human  eye.  a,  the  aqueous  humor ;  b,  the 
crystalline  lens;  e,  the  vitreous  humor ;  d,  is  an  object  from  which 
the  rays  of  light  go  oS,  and  as  they  enter  the  eye,  they  are  re- 
fracted by  the  different  humors,  and  form  an  inrerted  image,  e, 
OH  the  retina. 

blance  to  melted  glass,  is  situated  in  the  back  part  of 
the  eye,  and  constitutes  the  greater  portion  of  the 
globe.  It  is  of  the  consistence  of  the  white  of  an  egg, 
and  is  contained  in  numerous  small  cells,  formed  in 
a  membrane  of  great  delicacy,  which  also  covers  it. 
On  its  anterior  surface  there  is  a  slight  depression, 
and  in  this  is  situated  the  crystalline  humor  or  lens 
(fig.  48,  b).  This  is  a  body  of  considerable  thickness 
and  strangth,  and  has  the  form  of  a  double  convex 
lens  ;  the  convexity  of  the  two  sides,  however,  is  not 
the  same.  It  is  placed  in  a  perpendicular  direction 
immediately  behind  the  pupil,  and  is  kept  in  its  situ- 
ation by  a'  membrane  which  is  called  its  capsule. 
In  front  of  the  crystalline  lens,  and  occupying  the 
whole  of  the  anterior  part  of  the  eye,  is  the  aqueous 
humor  (a),  the  only  one  of  the  three  which  is  properly 
called  a  humor.  It  is  composed  principally  of  water, 
with  a  few  saline  particles,  and  a  very  small  portion 
of  albumen.  A  curtain  with  an  opening  in  its  cen- 
tre floats  in  the  aqueous  humor,  but  is  attached  to 
one  of  the  coats  of  the  eye  at  its  circumference.  _  This 
curtain  is  called  the  iris,  and  the  opening  in  it  is  the 
pupil.  It  derives  its  name  from  the  various  colors  it 
has  in  different  individuals  ;  and  it  is  the  color  of  the 
iris  that  determines  the  color  of  the  eye.  Some  have 
thought  the  iris  to  be  a  mere  continuation  of  one  of 
the  coats  of  the  eye;  others  have  supposed  it  to  be  a 
peculiar  texture  ;  and  others  again  are  of  opinion  that 
it  is  formed  in  part  from  one  of  the  coverings  of  the 
eye,  and  that  it  has  also  a  layer  peculiar  to  itself. 
The  back  part  of  the  iris  is  called  the  uvea.  The  iris 
divides  the  space  between  the  crystalline  lens  and  the 
front  of  the  eye  into  two  parts,  called  the  antferior  and 
posterior  chambers,  the  former  of  which  is  much 
larger  than  the  latter.    All  the  light  admitted  to  the 


eye  passes  through  the  pupil,  which  is  dilated  and 
contracted  by  the  radiating  and  circular  muscular 
fibres  of  the  iris,  according  to  the  intensity  of  light, 
the  power  of  the  eye,  etc. 

410.  '  The  eye  has  three  coats  or  coverings.  The 
outer,  which  is  called  the  sclerotic,  is  a  firm  fibrous 
membrane  (ICO),  which  serves  to  defend  the  eye  from 
injury,  and  into  which  the  muscles  that  move  it  in 
various  directions  are  inserted.  It  extends  over  the 
whole  of  the  eye,  except  the  fore  part,  which  is  covered 
by  a  transparent  membrane.  It  is  the  sclerotic  coat 
which  is  commonly  called  the  white  of  the  eye.  Within 
the  sclerotic  coat  is  situated  the  choroid  coat.  It  is  a 
thin  delicate  membrane,  composed  mostly  of  blood- 
vessels and  nerves.  It  is  loosely  attached  to  the  scle- 
rotic coat,  which  it  covers,  and  is  of  the  same  form 
and  extent.  On  the  inner  surface  of  the  choroid  coat 
is  found  a  dark  substance  called  the  black  pigment, 
which  is  of  great  importance  in  the  function  of  vision. 

411.  '  The  inner  coat  of  the  eye,  if  it  be  not  an  ex- 
pansion of  the  optic  nerve,  is  composed  of  nervous 
filaments,  and  is  called  the  retina  (252).  It  is  of  the 
same  extent  as  the  other  coats,  surrounding  the  whole 

globe  of  the  eye,  except  the  circular  opening  in 
~  front,  to  the  edge  of  which  the  circumference  of 
the  iris  is  attached  by  a  band  called  the  ciliary 
ligament,  and  over  which  is  placed  the  convex 
transparent  membrane,  which,  from  its  resem- 
blance to  horn,  is  called  the  cornea.' 

412.  The  optic  nerves  have  been  fully  describ- 
ed (251,  252).    '  They  do  not  enter  the  eyeballs  in 
the  centre,  but  a  short  distance  from  it  towards 
the  nose.     The  balls  are  situated  in  deep  bony 
sockets,  with  prominences  above,   on  which  are 
placed  the  eyebrows.     They  are  furnished  with 
lids,  which  can  shut  so  closely  as  to  exclude  not 
only  foreign  bodies,  but  even  light.     There  is  also 
an  apparatus  by  which  the  external  surface  of  the 
balls  is  moistened,  and  foreign  particles  washed 
away.    The  eyelids  have  a  thin  delicate  skin  on 
the  outside,  muscular  fibres  beneath,  and  a  cartil- 
-  age  on  their  edges.    They  are  lined  by  a  mucous 
membrane  which  passes  from  them  over  the  anterior 
part  of  the  eye,  and  is  called  the  tunica  conjunctiva, 
because  it  is  the  tunic  which  connects  the  eyeballs 
with  the  lids.    It  is  loosely  attached  to  the  eyelids,  so 
as  to  allow  free  motion  in  all  directions.    In  the  edges 
of  thehds  are  numerous  small  glands  or  follicles  which 
secrete  an  unctuous  substance  that  is  probably  ex 
pended  on  the  eyelashes.'  " 

413.  The  fluid  which  continually  moistens  the  eyes 
is  secreted  bv  the  lachrymal  glands,  which  I  have  de- 
scribed (334,' 345).  These  glands  are  situated  within 
the  orbit,  at  the  outer  angle  of  each  eye  (fig.  49,  a), 
and  constantly  supply  the  eyes  with  moisture,  not 
only  when  they  are  open  and  in  action,  but  also  when 
closed  and  quiet  in  sleep.  The  fluid  thus  secreted, 
having  performed  its  office,  passes  from  each  eye 
through  two  small  openings  (one  in  each  lid),  called 
the  puncta  lachrimalia  (fig.  49,  c  c),  and  is  thence 
conveyed  into  the  nose  by  a  canal  on  each  side,  called 
the  nasal  duct  (fig.  49,  d  e),  which  is  lined  by  a  mu 
cous  membrane.  These  canals,  from  inflammation 
and  other  causes,  frequently  become  obstructed,  and 
then  the  moisture  accumula'tes  in  the  eyes,  till  it  flows 
over  the  under  lid.  When  the  lachrymal  glands  are 
much  excited  by  irritations  of  the  eyes  or  nose,  or  by 
strong  emotions  of  the  mind,  or  morbid  sensibilities, 
they  pour  their  fluid  into  the  eyes,  far  more  rapidly 
than  the  nasal  ducts  can  convey  it  to  the  nose,  and 
consequently  it  overflows  the  under  eyelids,  and  runs 
down  upon  the  cheeks,  and  is  called  tears. 

414.  Each  eve  has  six  muscles,  which  are  attached 
to  the  outer  coat,  and  which  turn  it  in  every  direction. 
These  muscles  are  among  the  most  curious  parts  of 
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the  visual  apparatus.  The  nerves  which  convey  the 
stimulus  of  voluntary  motion  to  these  muscles  have 
been  described  (240,  249).  Those  which  impart  the 
sense  of  touch  or  feeliug  to  the  eyes,  ears,  nose,  and 
mouth,  are  from  the  trifacial  or  the  fifth  pair  of  the 
old  anatomists,  and  have  also  been  fullv  described 
(254). 

Fig.  49. 


a,  the  lachrymal  gland ;  b,  its  several  ducts,  to  convey  the  tears 
to  the  eye  ;  e  c,  the  puncta  ;  d  e,  the  nasal  duct. 

415.  So  far  as  the  eye  is  considered  as  a  mere  opti- 
cal instrument,  the  philosophy  of  vision  is  easily 
imderstood  and  explained  ;  but  when  considered  as  a 
living  animal  organ  of  visual  perception,  the  philoso- 
phy of  its  function  is  much  more  intricate,  and  has 
hitherto  greatly  perplexed  the  learned,  and  given  rise 
to  many  ingenious  speculations  and  theories  ;  none  of 
which,  however,  has  been  free  from  insuperable  ob- 
jections.  It  is  not  consistent  with  my  general  plan 
that  I  should  enter  extensively  into  an  explanation  of 
the  mechanical  or  physical  philosophy  of  vision.  The 
properties  and  laws  of  light  and  other  principles  be 
longing  to  the  science  of  optics  must  be  studied  else 
where  ;  but  the  physiological  and  psychological  phi> 
losophy  of  vision  I  shall  endeavor  to  explain  fully 
when  I  come  to  treat  on  the  functions  of  the  intellec- 
tual and  moral  faculties. 

416.  It  is  a  matter  of  common  knowledge,  that  light 
is  the  medium  of  vision.  If  any  one  will  take  one  of 
the  glasses  of  a  pair  of  spectacles  of  considerable  mag- 
nifying power,  and  cut  a  hole  in  a  window-shutter, 
just  large  enough  to  receive  the  glass,  then  close  the 
shutter,  and  exclude  all  light  from  the  room,  except 
what  passes  through  the  spectacle  glass,  if  the  sun  is 
shining  brightly,  the  rays  of  light  v/ill  be  seen  in  the 
darkened  room,  passing  from  the  glass,  and  converg- 
ing or  drawing  together,  till  they  all  meet  in  a  point 
or  focus,  and  then  diverging  or  spreading  out  beyond 
this  point,  the  diverging  rays  forming  exactly  the 
same  angle  at  the  focal  point  that  the  converging  rays 
do.  At  this  focal  point  all  the  rays  coming  through 
the  glass  cross  each  other,  so  that  the  top  rays  at  the 
glass  are  the  bottom  ones  beyond  the  point,  and  the 
bottom  rays  at  the  glass  the  top  ones  beyond  the 
Pomt ;  and,  in  the  same  manner,  all  the  rays  cross  at 
the  point.  Now  if  a  sheet  of  white  paper  be  placed  a 
httle  beyond  the  focal  point,  a  beautiful  miniature 
image  will  appear  upon  it,  of  the  trees,  animals,  or 
Whatever  else  the  rays  of  light  may  come  from,  which 
pass  through  the  glass  ;  and  this  image  will  have  all 
tfte  colors  and  hues  of  the  objects  from  which  the  rays 
ot  li{;-ht  are  reflected.  But  the  image  upon  the  paper 
wm  be  upside  down,  and  turned  side  for  side,  and 
tiis  will  be  caused  by  the  crossing  of  the  rays  of  light 


at  the  focal  point ;  and  the  rays  of  light  are  made  to 
cross  each  other  by  passing  through  the  glass  in  the 
shutter,  which  is  thicker  in  the  centre  than  at  the 
circumference,  and,  being  a  more  dense  or  solid  sub- 
stance than  the  atmosphere,  bends  the  rays  towards 
each  other  as  they  pass  through  it.  The  rays  will  be 
bent  towards  each  other  more  or  less  in  passing 
through  the  glass,  according  as  the  glass  is  more  or 
less  convex,  or  in  proportion  as  the  centre  of  the  glass 
is  thicker  than  its  edge  at  the  circumference ;  and, 
consequently,  the  more  convex  the  glass,  the  sooner 
will  the  rays  which  pass  through  it  come  to  a  point 
and  cross  each  other.  And  if  instead  of  a  spectacle 
glass,  a  small  glass  globe  filled  with  water  be  placed 
in  the  hole  in  the  window -shutter,  the  rays  will  cross 
and  diverge  before  they  get  through  it,  and  the  image 
will  be  thrown  upon  the  back  part  of  the  globe. 

417.  This  is  a  brief  description  of  what  is  called  a 
camera  obscura,  or  darkened  chamber,  which  is  con- 
sidered the  best  illustration  of  the  eye,  and  of  the 
physical  philosophy  of  vision.  The  interior  of  the 
eye  is  the  darkened  room  ;  the  cornea  is  the  perfectly 
transparent  window  glass ;  the  iris  is  the  shutter ; 
the  pupil  is  the  hole  through  which  the  rays  of  light 
enter  ;  and  the  aqueous,  crystaline,  and  vitreous  hu- 
mors, constitute  a  lens  of  so  great  a  convexity,  that 
the  rays  cross  and  diverge  before  they  get  through 
the  globe,  and  throw  their  inverted  image  upon  the 
retina  (fig.  48),  where,  according  to  the  received  the- 
ory of  vision,  the  mind  perceives  it,  not  as  the  image 
of  external  things,  but  as  the  things  themselves,  which 
the  judgment,  somehow  or  other,  contrives  to  get 
right  end  upwards.    But  of  this,  more  hereafter. 

418.  Sometimes,  either  from  the  shape  of  the  eye- 
ball, or  from  the  shape  and  situation  of  the  crystaline 
lens,  the  rays  of  light  cross  too  near  the  cornea  (411), 
and  the  image  upon  the  retina  is  confused  and  indis- 
tinct. This  is  the  case  with  near-sighted  people. 
When  the  eye  becomes  enfeebled  by  old  age,  or  dis- 
ease, either  from  the  falling  back  of  the  crystaline 
lens,  or  the  flattening  of  the  ball,  the  focal  point  is 
formed  too  near  the  retina,  and  by  this  means  also 
the  image  is  rendei-ed  imperfect  and  confused.  In 
the  former  case,  spectacles  with  concave,  and  in  the 
latter  with  convex  glasses,  assist  the  eye  in  forming 
its  focus  at  the  proper  distance  from  the  retina ;  the 
concave  glasses,  by  spreading  out  the  rays  before  they 
enter  the  pupil,  and  thus  preventing  their  crossing 
so  soon  after  they  have  entered  ;  and  the  convex 
glasses,  by  bringing  the  rays  nearer  together  before 
they  enter  the  eye,  and  thus  causing  them  to  cross 
sooner  after  they  have  entered.  In  the  eye,  however, 
as  in  every  other  part  of  the  vital  organism,  the  phy. 
siological  poivers  are  alivays  impaired  hy  a  dependence 
on  artificial  means  ;  and  though  it  may  sometimes  be 
convenient,  and  even  necessary,  to  have  recourse  to 
the  use  of  glasses,  to  regulate  the  focal  distance  of  the 
eye,  yet  it  is  certain  that  thousands  of  eyes  are  per- 
manently injured,  where  one  is  benefited,  by  such 
means. 

419.  The  eye,  in  a  healthy  and  vigorous  state,  un- 
doubtedly has  the  power  of  adjusting  its  own  focal 
distance,  either  by  the  movement  of  its  crystaline  lens, 
or  in  some  other  manner ;  and  if  man  were  always 
obedient  to  the  laws  of  his  nature,  he  would  never 
need  artificial  means  to  improve  his  vision,  though 
his  life  were  prolonged  to  a  thousand  years.  But  it 
must  ever  be  remembered  that  neither  the  eye,  nor 
any  other  part  of  the  living  body,  can  be  diseased  or 
cured  independently  of  the  common  vital  economy  of 
the  whole  organized  system  ;  and  that  the  physiolo- 
gical interests  of  each  particular  part  are  inseparably 
connected  with  those  of  every  other  part ;  so  that  the 
organs  of  sight,  of  hearing, 'of  smell,  of  taste,  and  of 
touch,  and  all  the  other  constituent  parts  of  the  liv- 
ing whole,  are  dependent  for  their  individual  welfare 
on  the  common  weal  of  the  general  assemblage. 
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HAIR  AKD  NAILS. 

420.  The  hair  and  nails  are  generally  spoken  of  as 
appendages  of  the  skin,  but  they  are  as  dependent  on 
an  appropriate  organism,  consisting  of  vessels,  nerves, 
etc.  for  their  production  and  sustenance,  as  any 
other  part  of  the  living  body.    Every  hair  has  its 
root,  which  is  situated  immediately  under  the  skin, 
and  consists  of  a  small  oval  pulp,  invested  by  a  sheath 
or  capsule,  and  supplied  with  vessels  and  nerves.  The 
shaft  which  rises  above  the  surface  of  the  skin  consists 
mostly  of  a  horny  substance  resembling  that  of  the 
epidermis  (287).    In  its  origin  it  is  tubular,  the  inner 
part  being  occupied  by  the  pulp ;  but  the  pulp  ex- 
tends only  to  that  portion  of  the  hair  which  is  in  a 
state  of  growth,  and  never  rises  above  the  surface  of 
the  skin.    As  the  shaft  is  prolonged  from  the  surface, 
therefore,  its  cavity  is  either  gradually  obliterated,  or 
is  filled  with  a  dry  pith  or  spongy  substance,  which  is 
supposed  to  contain  air,  „  ,    ,   .    ,  , 

421.  The  health  and  vigor  of  the  hair  depends  en- 
tirely  on  the  health  and  vigor  of  the  root ;  and  this, 
as  a  living  organ,  is  a  constituent  member  of  the  gene- 
ral system,  and  its  vital  interests  are  inseparably  con- 
nected with  the  general  welfare  of  the  body.  Every 
injury  done  to  the  digestive  organs,  every  instance  of 
gluttony  or  intemperance,  or  sensual  excess  of  any 
kind  and  every  violent  excitement  or  emotion  of  the 
mind,  such  as  anger,  fear,  grief,  etc.,  immediately  and 
nowerfully  afifect  the  roots  of  the  hair,  and  through 
them  the  health  of  the  hair  itself.    Violent  grief  has 
covered  many  a  head  with  gray  hairs,  in  a  very  short 
time  •  and  violent  paroxysms  of  fear  have  produced 
the  same  effect  in  a  few  hours  :  and  so  has  excessive 
sensuality.    But  the  abuses  of  the  stomach,  or  dietetic 
errors,  are  probably  the  most  general  causes  of  the 
unhealthiness  of  the  hair,  and  of  baldnes^s,  in  civic 
life     When  the  health  of  the  roots  of  the  hair  begins 
to  decline,  the  bulb  diminishes  in  size,  the  vessels 
lose  their  power  of  supplying  nourishment,  the  color- 
ing matter  ceases  to  be  deposited,  and  the  hair  soon 
becomes  gray  or  white.    The  hair,  therefore,  though 
its  stem  or  shaft  above  the  surface  of  the  skin  is  des- 
titute of  vessels  and  nerves,  and  has  no  sensibility, 
ought  nevertheless  to  be  regarded  and  treated  as  a 
living  part  of  the  living  body  ;  and  its  health  should 
be  cherished,  and  its  disease  avmded  or  remedied, 
only  upon  principles  and  by  means  which  are  in  per- 
fect accordance  with  the  genera   laws  of  life  and 
health,  and  favorable  to  the  well-being  of  the  whole 
system.    All  external  applications  except  in  so  far  as 
hey  contribute  to  the  health  and  vigor  of  the  roots 
by  the  cleanliness  and  exercise  of  the  skin,  are  en- 
tirely useless,  and  in  most  cases  decidedly  injurious. 
In  a^  health^  state  of  the  hair  and  its  appropriate 
organs  it  is  always  supplied  with  an  oily  secretion  or 
hahtus,  with  which  it  is  anointed  ;  and  it  can  never 
be  benefited,  but  is  generally  injured,  by  the  app  .ca- 
tion of  any  other  unction.    A  proper  regard  to  all  he 
physiological  laws  of  the  body  is  the  only  genuine 
prophylactic  for  the  hair,  and  the  only  ground  on 
which  any  one  can  reasonably  hope  to  restore  the 
natural  covering  to  a  bald  head . 

THE  NAILS. 

422.  The  nails,  like  the  hair,  though  composed  of 
an  insensible  horny  substance,  destitute  of  nerves  and 
vessels,  have  their  appropriate  organs  o-*,  r""'' .^^ 
which  they  are  produced  and  «"^tained  and  by  wh  ch 
also  they  are  physiologically  associated  with  ail  the 
iTvTng  organs  and  parts  of  the  body  and  brought 
ulder  their  common  laws  of  life  and  health.  They 
do  not  however  appear  to  sympathize  so  d  recti  y  and 
Jowerfully  in  the  particular  affections  of  the  body 
^inH  as  the  hair  ;  but  they  are  always  involved 
rnlhTgetraland^ermanentph^siologicalcond^^^^^^^^^^^ 
fto  .^stpm  •  beinff  more  or  less  moist  and  pliable, 
S  Strand  "rittl,  according  to  the  general  state  of 


health  ;  and  in  some  instances  they  are  entirely  de- 
stroyed by  a  general  disease  of  the  body,  or  what  is 
probably  more  correct,  by  the  medicinal  substances 
employed  to  cure  the  disease. 

423.  The  truth  is,  that  every  part  of  the  living 
body,' even  the  cuticle  or  epidermis  (287),  is  either  a 
living  substance,  or  so  closely  connected  with  living 
organs,  and  so  immediately  dependent  on  vital  func- 
tions and  conditions,  that  it  is  brought  under  the 
general  laws  of  the  vital  domain,  and  kept  in  its  best 
condition  by  the  health  and  integrity  of  all  the  organs 
of  the  system  ;  and  therefore  ought  always  to  be 
treated  with  reference  to  health  and  disease,  as  a  con- 
stituent portion  of  the  living  body,  which  cannot  be 
either  benefited  or  injured  without  in  some  measure 
correspondently  affecting  the  whole  vital  economy. 


LECTURE  VIII. 

Exercise  of  the  Toluntary  powers  in  procuring  food— MasticaUon 
and  deKlutition— Gastric  digestion— Beaumont  s  experimenU-- 
Saliva  and  gastric  juice,  solvent  fluids-True  chymification  only 
effected  by  the  living  organs-Function  of  the  Py'°'-"*-|!"P°';^- 
ance  of  the  stomach-Character  of  the  'J'y?e-lnd>gest.-ble  sub- 
stances,  how  disposed  of  by  tlie  stomach-Not  all  the  proper  es 
of  the  food  digested-Timc  employed  .n  '3'Bestio"-How  flu  ds 
are  disposed  of-Absorption,  by  what  vessels  perfo^f!-^'"  °' 
rarely  descend  into  the  small  intesUne,  unless  strongly  offensive 
to  the  absorbents,  etc.,  as  alcoholic  liquors  when  first  used,  etc.- 
Function  of  digestion,  on  what  its  integrity  ''<^P^"<i^7^''y?f: 
how  presented  to  thelacteals-Chyle,  where  formed  and  by  what 
vessels-None  in  the  alimenUry  cav.ty-Use  of  the  pancreaUc 
fluid-Use  of  the  bile,  and  functional  character  of  the  liyer- 
Portal  system-Communication  between  the  liver  "7';  ""f ' 
skin,  etc—Alcoholic  liquors,  ^vhy  not  at  first  admitted  intone 
general  circulation-Foreign  substances  fo"""!.  ,'°.*f,  P°^„*2 
blood-Use  of  the  spleen-Oily  matter  and  acids  |beJood 
require  bile-Chyle  secreted-its  nature-Process  of  chylification 
mysterious-Chyle  the  same  whatever  the  food-Function  of  the 
ml  enteric  glands-Globules  of  the  chyle  invested  w"htumcs- 

Passage  of  the  chyle  to  the  lungs-Function  of  "^P'J.f 
circulltedforthenourishmentofthebody-Quantityofbloodm 

the  l^ody,  frequency  of  pulse,  etc.-Vitality  of  the  blood,  char- 
ac^erof  i  s  glo^bulesfetc.Ualine  propertj^of  the  serum-Fo^^^^^ 
nronerties  in  the  blood-Animal  heat-Nutntion-Secretion— 
ffise  matter,  its  use-Size  of  the  body  detenninate-Decom- 
position-Depuration-Wear,  expenditure,  and  disease. 

4'>4  Having  taken  a  general  survey  of  the  mater- 
ials  and  construction  of  the  human  body,  and  attended 
to  the  minute  anatomv  of  its  several  organs,  as  fu  lyas 
is  necessary  in  order  to  a  clear  and  correct  understand, 
ing  of  the  physiology  of  the  system,  we  are  prepared 
to  enter  upon  the  more  interesting  and  pleasing  study 
of  vital  function,  or  the  offices  performed  by  the  severa 
parts  of  the  body  as  living  organs  in  the  wonderful 
economy  of  the  vital  domain.  _ 

425   Let  us  then  contemplate  the  Imng  hunian 
being,  rising  from  the  Creator's  hand,  and  awakening 
to  the  consciousness  of  his  existence  and  of  his  wants, 
and  to  a  perception  of  the  external  world.    He  soon 
feels  that  special  sensation  which  we  call  hunger,  cr 
the  instinctive  desire  for  food.    This  sensation  physi- 
ologists  have  attempted  to  explain  in  various  ways, 
and  most  of  them  with  much  more  fancy  than  tnith. 
Mv  own  views  in  regard  to  it  will  be  presented  when 
I  come  to  speak  of  the  proper  times  of  eating.  Promp- 
ted by  this  instinctive  impulse,   man  exercises  ms. 
voluntary  powers  for  the  supply  of  the  want.  He 
looks  abroad,  and  beholds  the  fruit  hanging  upon  the 
drooping  bough  of  the  tree,  and  by  a  voluntary  con- 
trol  of  his  lower  limbs  he  moves  forward  to  the  object 
of  his  vision.    The  specific  odor  of  the  fruit  freighting 
the  air  which  he  breathes,  is  brought  into  contact  with 
his  olfactory  nerves  (399),  and  he  if  t'lictively  per- 
ceives  by  the  special  sense  of  smell,  that  it  is  good  for 
food.    By  a  voluntary  control  of  his  upper  limbs,  or 
organs  of  prehension,  he  puts  forth  his  hand  an, 
seizes  the  fruit,  and  places  it  between  his  teeth,  ^.th 
which,  by  a  voluntary  exercise  of  the  various  appro- 
priate muscles  attached  to  his  under  jaw,  he  cuts  aiu. 


SCIENCE  OF  HUMAN  LIFE. 


73 


mashes  it  into  minute  particles.  The  instant  this 
process  is  commenced,  the  special  sense  of  taste  (397) 
perceives  another  specific  qxiallty  of  the  food,  and  cor- 
roborates  the  testimony  of  the  sense  of  smell.  And 
while  the  process  of  mastication  is  going  on,  the  mu- 
cous membrane  of  the  mouth  secretes  its  glairy  and 
lubricating  fluid  (333, 339),  to  shield  its  delicate  little 
organs  (287)  from  too  rude  a  touch,  and  to  facilitate 
the  movements  of  the  food  upon  its  surface,  and  its 
passage  into  the  stomach.  At  the  same  time,  also, 
the  salivary  glands  (340)  secrete  from  the  arterial 
blood,  and  pour  into  the  oral  cavity,  a  copious  supply 
of  a  bland  tasteless  fluid  called  the  saliva,  to  be  tho- 
roughly mixed  with  the  aliment  by  the  action  of  the 
teeth. 

MASTICATIOS,  INSALIVATION,  AND  DEGLUTITION. 

426.  The  functions  of  the  oral  cavity  are  generally 
regarded  as  merely  preparatory  for  deglutition  or  swal- 
lowing, and  the  salivary  fluid  is  considered  as  simply 
intended  for  this  purpose.  But  this  is  incorrect.  The 
mucous  secretions  and  serous  exhalations  of  the  mouth 
and  fauces  and  oesophagus  (339)  are  abundantly  suf- 
ficient  for  all  the  purposes  of  lubrication  and  dilution 
necessary  to  prepare  the  food  for  deglutition.  The 
saliva  is  truly  a  «o/ueni  fluid,  and  designed  to  act  as 
such  upon  the  alimentary  contents  of  the  oral  cavity; 
and  always,  when  the  function  of  mastication  is  pro- 
perly and  thoroughly  performed,  the  process  of  assim- 
ilation or  digestion  commences  in  the  mouth;  the 
change  efi^ected  there  being  greater  or  less  according 
to  the  perfectness  of  mastication,  the  length  of  time  the 
food  is  detained  in  the  mouth,  and  the  healthiness  and 
purity  of  the  salivary  fluid.  And  it  is  certain  that 
the  change  cmi  be  carried  so  far  as  to  afford  nutrient 
matter  to  the  lymphatics  (385,  387)  of  the  parts.  By 
hasty  and  imperfect  mastication,  therefore,  a  fourfold 
injury  is  done  to  the  stomach.  1.  It  compels  that 
organ  to  receive  the  food  more  rapidly  than  is  consis- 
tent with  the  welfare  of  its  own  physiological  economy 
(429).  2.  It  compels  the  stomach  to  secrete  a  larger 
quantity  of  solvent  fluid  than  would  be  necessary  if 
the  functions  of  the  mouth  had  been  properly  perform- 
ed. 3.  It  compels  the  stomach,  at  great  inconvenience, 
to  reduce  by  maceration  those  masses  which  ought  to 
have  been  broken  down  and  finely  comminuted  by  the 
teeth :  and  4 ;  by  increasing  the  duration  and  diffi- 
culty of  gastric  digestion,  it  increases  the  expenditure 
of  the  functional  powers  of  the  stomach,  and  thus 
causes  a  greater  degree  of  vital  exhaustion  in  that  or- 
gan, tending  to  debility  and  disease. 

427.  When  the  food  is  prepared  for  deglutition,  it  is 
gathered  back  upon  the  arch  of  the  tongue,  whence  it 
is  suddenly  launched  into  the  pharynx  (338,  340),  and 
passes  into  the  oesophagus  or  meatpipe,  by  which  it  is 
conveyed  into  the  stomach.  In  its  transition  from 
the  arch  of  the  tongue  to  the  meatpipe,  the  food,  it 
will  be  remembered,  passes  by  several  orifices,  and 
directly  over  the  mouth  of  the  windpipe  (340).  But 
it  must  not  be  permitted  to  enter  any  of  these  orifices, 
nor  cause  any  considerable  interruption  to  respiration ; 
and,  therefore,  the  orifices  are  closed  during  its  tran- 
sition, and  its  passage  is  very  rapid  ;  and  hence,  the 
function  of  deglutition  or  swallowing  is  somewhat 
complicated,  and  requires  the  perfect  co-operation  of 
all  the  parts  concerned.  At  the  instant  the  food  is 
launched  from  the  arch  of  the  tongue,  the  muscles  of 
the  pharynx  (347)  contract,  shortening  that  organ,  and 
raising  up  the  larynx  (356)  ;  at  the  same  instant  the 
veil  of  the  palate  is  pressed  back,  and  closes  the  nasal 
canals  and  the  tubes  coming  from  the  ears  (340)  ; 
the  epiglottis  (340,  354)  shuts  down  and  closes  the 
glottis,  or  mouth  of  the  windpipe,  and  the  pharynx 
darts  up,  as  it  were,  and  seizes  the  descending  mass, 
and  suddenly  dropping  down,  presses  it  into  the  meat- 
pipe.    If  in  this  process  there  is  any  want  of  consent, 

.. or  co-operation  of  the  parts;  if  the  food  or  drink  is 


accidently  thrown  into  the  pharynx,  without  the  de- 
terminate action  of  the  will,  or  if  the  will  attempts 
to  arrest  the  action  of  swallowing  when  the  food  has 
passed  a  little  too  far  to  be  recovered;  or  if  there  hap- 
pens to  be  a  spasm  or  paralysis  of  any  of  the  parts  at 
the  moment,  a  derangement  of  the  function  takes 
place,  and  a  portion  of  the  food  or  drink  passes  into 
the  exceedingly  sensitive  mouth  of  the  windpipe  (247), 
which  instantly  gives  alarm  to  its  presiding  centre 

(219)  ,  and  a  convulsive  expulsion  of  air  from  the  lungs 
drives  the  intruding  substance  violently  back  through 
the  mouth  and  nose,  and  in  some  instances  through 
the  ears.  But  the  irritation  produced  in  the  mouth 
of  the  windpipe  does  not  immediately  cease  when  the 
irritating  substance  is  expelled,  and  hence  an  unpleas- 
ant sensation,  and  perhaps  violent  coughing,  contin- 
ues for  some  seconds,  or  even  minutes,  after  the  expul- 
sion takes  place. 

420.  As  soon  as  the  cesophagus  receives  the  food, 
its  muscular  coat  (338,  347)  contracts  upon  it  from 
above  downward,  and  presses  it  onward  into  the  stom- 
ach ;  and  at  the  same  time  the  mucous  follicles  (333) 
situated  in  this  narrow  passage,  pour  out  their  lubri- 
cating fluid,  to  shield  the  nerves  and  vessels  of  the 
lining  membrane  (287),  and  to  facilitate  the  move- 
ment of  the  descending  mass.  The  oesophagus  does 
not  cease  to  act,  however,  when  the  food  has  passed 
from  it  into  the  stomach,  but  continues,  and  especially 
its  lower  portion,  to  contract  vigorously  from  above, 
downward,  to  the  cardiac  orifice  (341),  to  prevent  a 
regurgitation  of  the  food  during  the  action  of  the  stom- 
ach. 

GASTRIC  DIGESTION. 

429.  When  the  food  reaches  the  stomach,  it  is  in- 
stantly perceived  by  the  delicate  \\tt\e  feelers  (230,  287, 
290)  which  largely  abound  in  the  vasculo-nervous 
web  of  the  mucous  membrane,  lining  the  gastric  cav- 
ity, and  these  at  once  inform  the  presiding  centre 

(220)  ,  which  throws  its  stimulus  on  the  several  tissues 
of  the  organ  (313);  the  muscular  fibres  (347)  are 
called  into  a  rapid  and  vigorous  action  ;  an  increased 
quantity  of  arterial  blood  is  injected  into  the  vessels 
(393) ;  the  nervous  power  (164)  is  exalted,  and  the 
temperature  is  somewhat  elevated.  By  the  contrac- 
tion of  the  different  layers  of  muscular  fibres,  the 
whole  stomach  is  thrown  into  a  gentle  commotion,  by 
which  the  food  is  carried  around  the  gastric  cavity, 
and  everywhere  pressed  against  the  internal  surface. 
This  excites  the  little  vessels,  or,  as  some  say,  glands 
(332)  that  secrete  a  thin  transparent  fluid,  which 
very  soon  begins,  like  sensible  perspiration,  to  exude 
from  the  mucous  membrane,  in  small  drops,  and  min- 
gle with  the  food.  This  fluid  is  called  the  gastric 
juice  ;  from  gaster,  the  ancient  Greek  name  of  the 
stomach.  After  the  first  portion  of  food  has  been  car- 
ried about  the  gastric  cavity,  and  freely  mixed  with 
this  fluid,  if  the  stomach  be  not  crowded  and  embar- 
rassed by  a  too  rapid  ingestion  or  swallowing,  its 
muscles  relax  in  some  degree,  and  the  organ  is  prepa- 
red for  another  portion,  which,  when  received,  un- 
dergoes the  same  process  as  the  first.  These  opera- 
tions are  continued,  till  the  stomach  is  distended  with 
food,  and  the  meal  is  finished ;  when  the  muscular 
action  becomes  less  rapid,  and  a  gentle,  undulating, 
or  vermicular  motion  succeeds,  and  is  kept  up,  till  the 
function  of  the  stomach  is  completed,  and  its  contents 
are  emptied  into  the  small  intestine. 

430.  The  process  of  digestion  was  formerly  supposed 
not  to  commence  till  some  time  after  the  food  is  re- 
ceived into  the  stomach  ;  but  this  notion  is  now  known 
to  be  incorrect.  When  the  functions  of  the  oral  cav. 
ity  are  thoroughly  performed,  the  process  commences 
there  (426).  The  passage  of  the  food  from  the  mouth 
to  the  stomach  is  too  rapid  to  admit  of  any  assimila- 
ting change  during  the  transition.  But  no  sooner  is 
the  properly  masticated  food  introduced  into  the 


74- 


GRAHAM'S  LECTURES  ON  THE 


stomach,  than  the  process  of  gastric  digestion  com- 
mences. 

431.  Concerning  the  nature  of  this  process,  and  the 
means  by  which  it  is  effected,  the  human  mind  has 
been  busy  with  its  speculations  from  the  time  of 
Hippocrates  to  the  present,  and  perhaps  from  a  much 
earlier  period  ;  and,  until  a  comparatively  recent  date, 
the  results  were  little  more  than  fanciful  and  erro- 
neous theories.  Some  supposed  it  to  be  a  process  of 
putrifaction,  others  a  process  of  concoction,  others  of 
fermentation,  and  others  of  trituration.  Indeed,  a 
century  has  scarcely  elapsed  since  any  thing  like  a 
correct  notion  began  to  be  entertained  on  the  sub- 
ject ;  and  even  yet  there  is  no  little  discrepancy  of 
opinion  in  relation  to  it  among  physiologists.  Dr. 
Beaumont,  of  the  United  States  Army,  from  his  pecu- 
liar advantages,  and  by  his  patient  perseverance  in 
experiments  and  observations,  has  perhaps  done  more 
than  any  other  man  to  settle  the  disputed  points; 
but  even  he  has  evidently  been  misled  in  some  re- 
spects by  false  theories,  and  has  left  broad  ground  for 
controversy.* 

It  is.  however,  well  ascertained,  that  the  gastric 
juice  is  the  principal  agent  under  vital  control  of 
the  chiinge  which  the  food  undergoes  in  the  stomach. 
This  fluid,  as  well  as  that  secreted  by  the  salivary 
glands  and  the  pancreas,  has  frequently  been  analyzed 
by  the  chemists,  but  without  the  most  remote  advan- 
tage to  physiology  or  medicine.  As  a  matter  of  chem- 
ical science,  we  know  what  substances  are  obtained  by 
a  chemical  analysis  of  the  fluid  taken  from  the  stom- 
ach ;  but  not  the  least  ray  of  light  is  thereby  thrown 
upon  the  physiology  of  the  stomach.  We  know  no 
better  than  we  did  before  it  was  analyzed,  what  are 
the  peculiar  properties  of  this  fluid  in  the  living  stom- 
ach, by  which  it  produces  its  specific  effects  as  an 
agent  in  the  vital  process  of  digestion  ;  and  should  we 
attempt  to  assist  the  stomach  by  throwing  into  it  any 
of  those  substances  which  result  from  a  chemical  ana- 
lysis of  the  gastric  juice,  we  should  be  more  likely  to 
injure  than  to  benefit  the  organ.  Indeed,  it  is  well 
known  that  both  the  chemical  and  physiological  char- 
acter of  the  gastric  juice  is  very  considerably  afi'ected 
by  the  dietetic  habits,  by  the  general  state  of  the 
health,  by  the  affections  of  the  mind,  and  by  the  con- 
ditions of  the  stomach  ;  and  this  is  also  true  of  the 
salivary  and  pancreatic  fluids,  and  in  fact  of  all  the 
fluids  of  the  body.  All  physiological  and  medical  and 
dietetic  theories  and  practices,  therefore,  founded  on 
chemical  knowledge  in  regard  to  the  secretions  and 
assimilating  changes  which  are  produced  by  the  or- 
ganic economy,  are  established  in  utter  darkness,  and 
are  more  frequently  the  source  of  evil  than  of  good  to 
mankind. 

432.  We  are  told,  it  is  true,  that  the  gastric  juice 
can  be  taken  from  the  living  stomach,  and  put  upon 
cooked  and  masticated  food  in  a  glass  vessel,  and  that 
if  it  be  kept  at  the  temperature  of  the  stomach  (434), 
it  will,  in  the  course  of  several  hours,  digest  the  food; 
and  some  of  the  chemical  physiologists  assert  that  they 

*  Dr.  Beaumont  published,  in  the  close  of  the  year  1833,  his 
'Experiments  and  Observations  on  the  GastricJuice  andthe  Phy- 
siology of  Digestion.'  These  experiments  '-weie  commenced  in 
1825,  and  continued,  with  various  interruptions,  till  1833.'  The 
subject  of  them  was  Alexis  St.  Martin,  a  Canadian  of  French  des- 
cent, who,  in  1822,  when  about  eighteen  years  ef  age,  with  a  good 
constitution  and  robust  health,  was  accidentally  wounded  by  the 
discharge  of  a  musket,  the  contents  of  which  were  received  in  his 
left  side,  and  carried  away  theparts,  so  as  to  wound  thelungs  and  sto- 
mach very  seriously.  Under  the  eare  of  Dr.  Beaumont,  St.  Martin 
recovered  his  health;  but  in  the  healing  of  die  parts,  the  lacerated 
coats  of  the  stomach  attached  themselves  to  the  lips  of  the  exter- 
nal wound,  and  formed  an  artificial  aperture  to  the  stomach  ;  «o 
that  the  gastric  cavity  could  be  examined,  and  substances  put 
into  or  taken  from  it  at  any  time,  by  pushing  in  a  valve  whicli 
the  stomach  had  formed  to  close  the  aperture,  so  as  to  prevent  its 
contents  from  escaping  thereat.  Dr.  Beaumont  s  advantages  for 
gastric  experiments  and  observations  were  therefore  probably  bet- 
ter than  have  over  been  enjoyed  by  any  other  man,  and  they  were 
diligently  and  faithfully  improved. 


can  prepare  an  artificial  gastric  juice  which  will  do 
the  same.  And  without  doubt  they  can  prepare  an 
artificial  gastric  juice  which  will  digest  the  food  as 
well  as  will  the  fluid  taken  from  the  stomach.  But 
the  truth  is,  that  neither  the  artificial  nor  real  gastric  ; 
juice  can  effect  the  changes  in  an  inorganic  vase, 
which  are  produced  in  the  living  stomach.  They  may 
macerate  or  dissolve  the  substances  on  which  they  act, 
and  reduce  them  to  the  consistency  and  appearance  of 
the  digested  contents  of  the  stomach,  but  they  can- 
not produce  genuine  chyme,  from  which  the  appro- 
priate organs  of  the  living  body  can  elaborate  chyle. 

433.  The  gastric  fluid,  therefore,  is,  in  truth,  a  vital 
solvent ;  for  although  it  undoubtedly  possesses,  in  some 
degree,  from  its  intrinsic  character,  a  solvent  and  an 
antiseptic  power,  especially  if  it  be  kept  at  a  high  tem- 
perature, yet  it  is  only  when  acting  under  the  vital 
control  of  the  living  organ  that  it  can  be  in  any  mea- 
sure the  agent  of  that  vital  change  which  is  essential 
to  genuine  chymification  ;  and  even  in  the  living 
stomach,  when  the  process  of  digestion  is  healthfully 
going  on,  if  by  any  means  the  nervous  power  of  that 
organ  be  considerably  diminished  (164),  the  process 
will  be  retarded,  and  perhaps  wholly  arrested,  and 
inorganic  affinities  will  become  active,  and  inorganic 
combinations  result,  in  direct  hostility  to  the  vital 
welfare.  For  not  only  disintegration  and  decomposi- 
tion, but  new  and  peculiar  combinations  take  place  in 
the  vital  changes,  which  are  effected  by  the  digestive 
organs  ;  and  these  combinations,  as  we  have  seen 
(117),  are  the  results  of  affinities  or  forces  which  act 
in  opposition  to  the  inorganic  affinities  of  matter ;  and 
the  inorganic  affinities  are  subdued,  and  the  vital  affin- 
ities superinduced,  only  by  the  immediate  and  control- 
ling influence  of  the  living  organ  (121). 

434.  During  the  early  stages  of  gastric  digestion, 
the  pyloric  orifice  of  the  stomach  (341)  is  completely 
closed  by  the  contraction  of  the  muscular  fibres  of  the 
pylorus  (347),  so  that  the  contents  of  the  gastric  cavity 
cannot  be  pressed  into  the  small  intestine  by  the  mus- 
cular action  of  the  stomach,  and  the  alimentary  mass 
is  kept  in  constant  motion,  and  becomes  thoroughly 
permeated  by  the  gasti'ic  juice.  The  tempei-ature  of 
the  stomach  is  somewhat  elevated  by  the  concentration 
of  vital  power  in  the  tissues  of  the  organ,  to  enable  it 
to  perform  its  function.  In  a  healthy  and  vigorous 
body,  it  varies  from  a  hundred  to  a  hundred  and  four 
degrees  Fahrenh.  AYhen  the  digestive  organs  have 
been  impaired,  and  chronic  debility  and  preternatural 
irritability  induced  in  them,  this  concentration  of 
vital  energy  during  the  process  of  digestion  is  often 
attended  with  a  disagreeable  feeling  of  chilliness  of 
the  external  surface  of  the  body,  and  many  of  the 
symptoms  of  an  internal  fever,  and  more  especially  if 
the  dietetic  habits  are  objectionable. 

435.  By  the  solvent  power  of  the  gastric  juice,  the 
food  is  gradually  reduced  to  a  soft  pultaceous  mass,  and 
brought  into  a  proximate  state  of  chymi  fication.  The 
portions  of  the  mass  which  come  in  contact  with  the 
mucous  membrane  of  the  stomach  are  then  still  further 
acted  on  by  the  vital  powers  of  the  organ,  and,  in  a 
peculiar  and  inexplicable  manner,  the  nutritious  prot 
perties  of  the  aliment  are  converted  into  a  substance 
very  different  from  anything  in  the  food  when  it  was 
received  into  the  stomach.  This  substance  is  real 
chyme  ;  and  in  the  language  of  physiology,  it  is  said 
to  be  homogeneous  ;  and  so  far  as  chemical  tests  can 
determine,  it  is  nearly  identical  in  character,  whatever 
be  the  kind  or  kinds  of  food  from  which  it  is  formed. 
But  in  regard  to  its  physiological  qualities,  and  its 
nice  relations  to  the  vital  economy,  its  character  varies 
with  the  food,  as  we  shall  see  hereafter  (450). 

436.  When  the  portion  of  aliment  which  conies  in 
contact  with  the  mucous  membrane  of  the  stomach  is 
converted  into  chyme,  it  is  carried  forward  by  the 
muscular  action  of  the  stomach,  slowly,  towards  the 
small  extremity,  and,  as  it  advances,  the  chymifying 
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change  is  more  and  more  perfected,  till  it  reaches  the 
pylorus  or  gate-keeper  (347),  which,  by  a  nice  organic 
instinct,  perceives  its  character  and  condition,  and 
immediately  opens  and  sufFers  it  to  pass  into  the  por- 
tion of  the  small  intestine  called  the  duodenum  (338). 
When  the  pylorus  is  in  a  perfectly  healthy  state,  if  a 
crude  mass  of  undigested  food  attempts  to  pass  into 
the  duodenum  with  the  chyme,  it  instantly  closes,  and 
the  intruder  is  carried  back,  to  be  subjected  still  fur- 
ther to  the  operations  of  the  stomach.  If  it  be  of  an 
indigestible  nature,  it  is  finally  either  permitted  to 
pass  into  the  intestinal  tube,  or  is  suddenly  and  con- 
vulsively ejected  from  the  stomach,  through  the  meat- 
pipe  and  mouth.  But  when  the  stomach  is  greatly 
debilitated,  and  its  organic  sensibilities  become  unheal- 
thy (296),  the  integrity  of  the  pylorus  is  impaired,  and 
crude  substances  are  frequently  permitted  to  pass  into 
the  intestines,  where  they  become  the  causes  of  irrita- 
tion, and  produce  many  uncomfortable  disturbances, 
and  in  some  instances  fatal  disorders. 

437.  When  one  portion  of  the  contents  of  the  gas- 
tric cavity  is  chymified  and  removed  into  the  duode- 
num, another  portion  comes  in  contact  with  th>e  inner 
surface  of  the  stomach,  and  is  operated  on  in  the  same 
manner,  till  the  whole  mass  is  chymified  and  carried 
into  the  small  intestine.  But  if,  by  a  paralysis  of  the 
muscles  of  the  stomach,  or  any  other  means,  the  chy- 
mified portion  in  contact  with  the  inner  surface  of  the 
organ  is  not  removed,  the  process  of  chymification  is 
entirely  arrested.  It  is  therefore  essential  to  genuine 
chymification,  that  every  portion  of  the  alimentary 
matter  should  come  in  contact  with  the  living  organ  ; 
and  in  order  to  this,  each  successive  portion,  as  it  is 
chymified,  must  be  removed  ;  and  hence  muscular 
action,  though  not  immediately  concerned  in  the  vital 
change  which  takes  place  in  the  portion  of  the  food 
in  contact  with  the  mucous  membrane,  is  nevertheless 
as  essential  to  the  general  function  of  the  stomach  as 
nervous  power. 

438.  Not  only  the  unlearned  reader,  but  even  physi- 
ologists themselves,  are  often  betrayed  into  error  by 
the  indefiniteness  of  the  language  used  in  physiologi- 
cal works.  When  it  is  said  that  the  alimentary  matter 
received  into  the  stomach  is,  by  the  process  of  diges- 
tion, converted  into  a  homogeneous  substance  called 
chyme,  it  should  be  understood  that  this  is  a  general 
statement,  which  in  fact  is  not  strictly  true.  All  the 
alimentary  substances  in  nature  suitable  for  human 
food,  consist  of  certain  proportions  of  nutritious  and 
innutritions  matter,  and  the  alimentary  organs  of  man 
are  constituted  to  receive  and  act  upon  such  substan- 
ces. In  the  process  of  digestion,  therefore,  it  is  only 
the  nutritious  portion  of  the  alimentary  matter  on 
which  we  subsist  that  undergoes  the  assimilating 
change,  and  is  converted  into  real  chyme.  The  innu- 
tritious  portion  is  simply  separated  from  the  nutritious, 
and  reduced  to  such  a  state  and  condition  as  fit  it  to 
pass  along  the  alimentary  tube  as  fecal  or  excremen- 
titious  matter.  Nor  is  it  strictly  true  that  all  the 
nutritious  properties  of  our  food  are  perfectly  chymi- 
fied  in  the  stomach,  as  is  generally  supposed.  This 
error  has  grown  out  of  the  notion  that  the  stomach 
is  peculiarly  and  exclusively  the  organ  of  chymifica- 
tion ;  but  this  pi-ocess,  as  we  have  seen  (320),  is  com- 
mon to  the  whole  alimentary  cavity.  The  stomach 
receives  the  food  from  the  mouth,  more  or  less  chang- 
ed, according  as  the  functions  of  the  oral  cavity  have 
been  more  or  less  perfectly  performed  ('426).  In  the 
gastric  cavity,  a  general  solution  of  the  alimentary 
matter  is  effected,  and,  in  the  nutritious  portion,  the 
assimilating  change  is  very  far  advanced  ;  and,  in  some 
parts  of  it,  the  process  of  chymification  is  perfected, 
and  the  matter  is  prepared  for  the  action  of  the  organs 
which  elaborate  the  chyle ;  and  undoubtedly  this 
matter  is  acted  on  to  some  extent  by  those  organs, 
before  it  leaves  the  stomach  (388).  In  other  portions 
of  the  nutritious  matter  the  chymifying  change  is  not 


perfected  in  the  gastric  cavity,  and  therefore  the  pro- 
cess remains  to  be  completed  in  other  sections  of  the 
alimentary  canal. 

439.  Some  kinds  of  food  pass  through  the  stomach 
much  more  slowly  than  other  kinds  ;  and  the  stomach 
of  one  individual  differs  from  that  of  another,  in  re- 
gard to  the  time  employed  in  the  process  of  digestion ; 
and  even  the  same  stomach  varies  in  this  respect  very 
considerably  with  the  varying  circumstances  and  con- 
ditions of  the  individual ;  but  as  a  general  statement, 
the  food  I'eceived  at  an  ordinary  meal  undergoes  the 
process  of  gastric  digestion,  and  passes  from  the  stom- 
ach into  the  duodenum,  in  from  two  to  five  hours. 

440.  When  water  is  received  into  the  stomach,  it 
does  not  appear  to  undergo  any  change  in  the  gastric 
cavity,  but  is  all  removed  by  absorption  in  a  very  few 
minutes,  if  the  stomach  is  healthy  and  vigorous,  and 
still  more  rapidly  in  some  forms  of  disease,  when  the 
mucous  membrane  of  the  stomach  (338)  is  inflamed, 
and  the  system  is  laboring  under  general  symptoms 
of  fever,  attended  with  great  thirst.  In  chronic  dis- 
eases of  a  dyspeptic  character,  on  the  other  hand,  ab- 
sorption often  takes  place  very  slowly,  and  the  water 
which  is  drank  will  sometimes  remain  in  the  gastric 
cavity  for  hours,  retarding  digestion,  and  causing 
acidity,  flatulence,  and  eructations  ;  and  finally,  per- 
haps, the  greater  part  of  it  will  be  regurgitated  or 
thrown  up,  with  portions  of  undigested  food.  When 
liquid  food,  or  water  holding  in  solution  any  kind  of 
nutritious  animal  or  vegetable  matter,  such  as  flesh  or 
vegetable  broth  or  soup,  is  taken  into  the  stomach, 
the  aqueous  part  is  all  absorbed  before  the  process  of 
digestion  commences.  Milk  also  is  managed  in  a  simi- 
lar manner.  The  gastric  juice  separates  the  curd 
from  the  aqueous  portion,  and  the  latter  is  absorbed, 
and  the  curd  is  then  digested.  But  when  indigestable 
substances  are  received  into  the  stomach  in  aqueous 
solution,  they  are  absorbed  with  the  water,  and  pass 
into  the  vital  domain  with  no  apparent  change. 

ABSORPTION. 

441.  In  what  manner,  and  by  what  particular 
agents,  this  absorption  of  unchanged  matter  is  effected, 
are  questions  about  which  there  has  been  a  vast 
amount  of  controversy  ;  to  settle  which,  very  numer- 
ous and  diversified  experiments  have  been  made  on 
living  animals  and  dead  substances,  and  with  very 
different  and  inconclusive  results.  We  have  seen  that 
the  skin  and  mucous  membrane  constitute  the  great 
enveloping  and  limiting  membrane  of  the  vital  do- 
main (288,  330),  through  which  every  thing  passes 
that  enters  into  or  egresses  from  that  domain,  and 
that  there  is  on  every  part  of  the  exterior  surface  of 
this  limiting  membrane  a  vasculo-nervous  web  or 
plexus  formed  by  the  minute  extremities  of  arteries, 
veins,  lymphatics,  and  nerves  (287).  Of  these  three 
kinds  o'f  vessels  entering  into  this  web,  the  veins 
appear  to  be  much  the  most  numerous,  and  especially 
in  the  alimentary  canal,  where,  according  to  Dr. 
Horner,  who  is  probably  correct,  the  venous  capilla- 
ries of  themselves  form  a  superficial  plexus  (380,  Note). 
Now  the  grand  question  is,  whether  the  lymphatics 
absorb  both  assimilated  and  unassimilated  substances  ? 
or  whether  they  absorb  only  assimilated,  and  the  veins 
only  unassimilated  substances  ?  Some  physiologists 
have  embraced  one  of  these  views,  and  some  the  other ; 
and  both  have  perhaps  been  equally  confirmed  by  ex- 
periments on  living  animals.  These  experiments, 
however,  have  been  wholly  inconclusive,  and  from  the 
nature  of  things,  they  ever  must  be.  The  actions  of 
any  part  of  the  living  body  under  the  anguish  and 
agonies  of  such  experiments,  cannot  afford  conclusive 
evidence  of  the  normal  and  regular  functions  of  those 
parts  (21G).  Undoubtedly,  under  such  circumstances, 
both  the  venous  capillaries  and  the  lymphatics  can  be 
made  to  absorb  Joreign  and  unassimilated  substances  ; 

I  and  the  fact  settles  no  principle  in  physiology.  The 
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question  is  not,  what  are  the  abnormal  possibilities  of 
the  organic  system  ?  but  what  are  the  regular  and 
appropriate  functions  of  the  parts  in  the  normal  con- 
dition and  operations  of  the  vital  economy  ?  Here 
there  seems  to  be  less  ground  for  dispute  ;  for  there  is 
little  reason  to  doubt  that,  in  the  regular  and  undis. 
turbed  performance  of  their  appropriate  functions, 
the  lymphatics,  including  the  lacteals  (387),  are  prin- 
cipally confined  to  assimilated  and  assimilable  sub- 
stances ;  and  foreign  and  unassimilated  substances 
are  mostly  absorbed  by  the  venous  capillaries.  It  is, 
however,  probable  that  in  some  instances  foreign  sub- 
stances  find  their  way  into  the  lymphatic  extremities 
which  inosculate  with  the  venous  capillaries,  and 
which  transfer  those  substances  to  the  veins  in  the 
lymphatic  glands,  in  the  portal  system,  and  at  other 
points  of  connexion  (38C). 

442.  The  venous  capillaries,  then,  which  form  the 
superficial  venous  plexus  of  the  mucous  membrane  of 
the  stomach  and  intestines  (380),  are  undoubtedly  the 
vessels  which  absorb  the  water  and  other  substances 
that  pass  unchanged  from  the  alimentary  cavity  into 
the  vital  domain  ;  and  these  capillaries  we  know  to  be 
the  radicles  of  the  great  venous  trunk  of  the  portal 
system  (381),  through  which,  as  a  general  fact,  all 
unassimilated  substances  that  enter  the  general  cir- 
culation, find  their  way  to  the  vena  cava  (378). 

443.  The  pyloric  orifice  of  the  stomach  being  nearly 
on  a  level  with  the  cardiac  orifice  (341),  or  that  at 
which  the  food  enters  (fig.  23,  c  b),  the  contents  of 
the  gastric  cavity  do  not  descend  into  the  intestines 
by  the  force  of  gravity,  but  are,  as  it  were,  lifted  up 
and  pressed  through  the  pyloric  orifice  by  the  con- 
traction of  the  muscular  fibres  of  the  stomach  (347). 
But  there  is  comparatively  little  of  this  action  when 
pure  water  is  received,  into  the  gastric  cavity,  and  con- 
sequently very  little  of  this  fluid  ordinarily  passes 
into  the  small  intestine,  but  is  mostly  taken  iip  by  the 
absorbents  of  the  stomach.  When  irritating  and 
deleterious  substances  are  mingled  with  the  water, 
however,  the  absorbents  of  the  stomach  receive  it 
much  more  reluctantly;  and,  as  the  stomach  will 
not  long  retain  it,  a  consideraljle  portion  of  it  is  ex- 
pelled from  the  gastric  cavity  into  the  small  intestine. 
Hence,  when  ardent  spirit  is  introduced  into  the 
stomach  of  animals,  and  they  are  shortly  after  killed 
and  examined,  the  mucous  membrane,  not  only  of  the 
stomach  but  also  of  the  small  intestine,  is  always 
found  highly  inflamed. 

444.  The  healthfulness  and  integrity  of  the  diges- 
tive function  of  the  stomach,  then,  depend  principally 
on  three  things  :— 1,  healthy  and  vigorous  nervous 
power  (164);  2,  healthy  secretion  (429);  and  3, 
healthy  and  v%Drous  muscular  action  (347)  ;  and  nei- 
ther of  these  can  be  impaired  without  injuring  the 
others.  The  nervous  power  always  suffers  from  all 
inordinate  mental  action  and  excitement,  and  especi- 
ally from  the  depressing  passions,  such  as  fear,  grief, 
painful  anxiety,  etc.  (304).  Narcotic  substances,  of 
every  kind,  and  in  fact  all  purely  stimulating  substan- 
ces, also  impair  the  nervous  power.  Improper  kinds 
and  conditions  of  food,  gluttony,  lewdness,  sensuality 
of  every  kind,  in  short  every  thing  that  tends  to 
impair  the  general  health  of  the  body,  serves  to  dimin- 
ish the  nervous  power  of  the  stomach  ;  and  all  these 
causes  injuriously  affect  the  secretions  and  the  mus- 
cular power  and  action  of  that  organ,  and  consequently 
impair  the  healthfulness  and  integrity  of  its  func- 
tion. 

CHYLIFICATIOK. 

445.  As  the  chyme  passes  from  the  gastric  cavity 
into  the  duodenum,  or  upper  portion  of  the  small  in- 
testine (338),  it  is  instantly  perceived  by  the  innu- 
merable little  feelers  or  nerves  of  organic  sensibility, 
in  the  vasculo-nervous  plexus  of  the  mucous  membrane 
(287j  290),  and  thev,  like  those  of  the  stomach  (429), 


immediately  inform  their  presiding  centre  or  centres 
(220),  by  which  the  muscles  of  the  part  are  excited  to 
action,  causing  a  vermicular  or  worm-like  motion,  by 
the  successive  contraction  of  the  fibres  (347)  from 
above  downwards.  By  this  motion  the  chyme  is 
slowly  carried  along  the  intestinal  tube,  its  course 
being  considerably  retarded  by  the  semilunar  folds 
of  the  mucous  membrane  (34G,  fig.  29) ;  and  at  the 
same  time  a  solvent  fluid,  nearly  resembling  the  gastric 
juice,  exudes  from  the  vessels  of  the  membrane  (339). 

440".  As  soon  as  the  chyme  enters  the  small  intes- 
tine,  the  lacteals,  which,  as  we  have  seen  (388),  very 
numerously  abound  in  this  section  of  the  ahmentary 
canal,  begin  to  act  on  the  most  perfectly  assimilated 
portion  of  it,  and  to  elaborate  from  it  their  peculiar 
fluid,  called  the  chyle  (153;.   And  as  the  chyme  moves 
slowly  along  the  living  tube,  presenting  its  most  per- 
fectly assimilated  portions  to  the  lacteals  of  the  suc- 
cessive parts,  the  digestive  or  chymifying  process  is 
at  the  same  time  carried  on  by  the  vital  energies  and 
secretions  of  the  tube  ;  so  that,  while  the  lacteals  in 
one  part  of  the  intestine  are  acting  on  the  most  per- 
fectly assimilated  portion  of  the  chyme,  the  less  per- 
fectly assimilated  portions  are  preparing  for  the  lac- 
teals of  the  succeeding  part.    In  this  manner  the  two 
assimilating  processes  are  carried  on  through  the 
whole  length  of  the  small  intestine,  or  until  all  or 
nearly  all  of  the  nutritious  matter  of  the  food  is  conver- 
ted into  chyme  and  chyle.    Some  physiologists  suppose 
these  processes  are  continued  in  the  large  intestine, 
and  that  the  cajcum  (346)  acts  as  a  kind  of  second 
stomach,  to  complete  the  digestion  of  the  nutritious 
matter  which  may  be  received  from  the  small  intes- 
tine ;  and  it  is  undoubtedly  true  that  nutrition  may, 
to  some  extent,  be  effected  through  the  large  intestine 
(388),  and  that,  when  nutritious  matter  reaches  this 
section  of  the  alimentary  canal,  both  chymification 
and  chylification  to  some  extent  take  place  in  it. 
The  principal  office  of  the  large  intestine,  however, 
is  to  receive  and  dispose  of  the  fecal  or  excrementi- 
tious  matter  of  the  food.    But  whether  the  process  of 
chymification  is  ordinarily  continued  into  the  large 
intestine  or  not,  it  is  very  certain  that  the  most  per- 
feet  performance  of  the  functions  of  the  small  intes- 
tine, including  both  chymification  and  chylification, 
requires  that  the  stomach  should  not  be  employed  at 
the  same  time ;  and  hence,  the  reception  of  food  or 
other  substances  into  the  gastric  cavity  at  improper 
times,  and  in  fact  all  dietetic  irregularities,  always  in 
some  measure  disturb  the  functions  of  the  small  intes- 
tine. 

447.  It  has  generally  been  supposed  that  the  chyle 
is  formed  in  the  small  intestine,  by  the  mixture  of 
the  pancreatic  juice  and  bile  with  the  chyme,  and  that 
it  is  merely  absorbed  or  sucked  up,  and  conveyed  to 
the  thoracic  duct,  by  the  lacteals  (388  ).  This  notion, 
however,  is  entirely  erroneous,  and  will  probably  soon 
become  obsolete.  '  There  is  not  a  particle  of  chyle 
formed  in  the  alimentary  cavity.  The  only  assimila- 
ting  change  effected  in  that  cavity,  is,  as  we  have  seen 
(,320),  that  of  chymification  ;  and,  therefore,  all  the 
secretions,  both  of  the  alimentary  canal  and  of  its 
glandular  appendages  (343)  which'are  in  any  manner 
immediately  concerned  in  the  great  process  of  assim- 
ilation, are  employed  in  the  production  of  chyme. 
The  pancreas  (342),  in  structure  and  appearance,  is 
almost  precisely  like  the  salivary  glands,  and  there  is 
no  essential  difference  between  the  pure  salivary, 
gastric,  and  pancreatic  fluids,  the  different  degrees  of 
acid  and  other  qualities  found  in  one  or  the  other  of 
these  fluids  being  wholly  accidental,  and  owing  to  the 
physiological  condition  of  the  system,  or  to  the  pecu- 
liar state  of  particular  organs.  The  pancreatic  fluid, 
therefore,  is  employed  in  perfecting  the  process  of 
chymification  in  the'small  intestine  ;  and  accordingly 
the  pancreas,  as  well  as  the  salivary  glands,  is  propor- 
tionably  largest  in  those  animals  which  subsist  on 
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food  that  requires  the  greatest  quantity  of  solvent  fluid 
for  its  chymification. 

448.  In  order  to  a  clear  and  correct  understanding 
of  the  use  of  the  bile  in  the  economy  of  the  alimentary 
cavity,  it  is  necessary  that  we  should  take  a  compre- 
hensive survey  of  most  of  the  parts  contained  in  the 
abdomen.  1.'  The  alimentary  canal  presents  a  surface 
of  about  thirteen  square  feet  of  mucous  membrane ; 
and  this  surface  is  everywhere  covered  by  a  close 
plexus  of  minute  vessels  and  nerves,  which  are  em- 
ployed in  the  performance  of  greatly  diversiljed  and 
most  important  functions  (331 )  ;  and  of  these  vessels, 
the  venous  capillaries  are  by  far  the  most  numerous. 
2.  All  the  venous  capillaries  of  this  extended  surface, 
together  with  those  of  the  spleen  (381),  of  the  pan- 
creas, of  the  mesenteric  glands,  etc.  (38G),  run  into 
veins,  which  unite  to  form  the  great  venous  trunk  of 
the  portal  system  (381).  3.  The  portal  trunk,  instead 
of  proceeding  to  the  heart  or  vena  cava  (378),  plunges 
into  the  liver  (335,  341),  where  it  is  ramified  in  pre- 
cisely the  manner  of  an  artery,  and  holds  the  same 
relation  to  the  biliary  ducts  that  the  artery  does  to 
the  excretory  ducts  of  other  glands  (334),  and  forms 
by  far  the  greatest  part  of  the  vascular  substance  of 
the  organ  ;  while  the  hepatic  artery  is  evidently  de- 
signed for  the  nourishment  of  the  tissues  of  the  liver, 
for  it  is  distribvited  on  other  vessels,  giving  rise  there 
to  a  very  complex  net-work.  The  finest  ramifications, 
however,  enter  the  vena  porta  ;  and  the  hepatic  veins, 
the  twigs  of  which  are  fewer  and  larger  than  those  of 
the  vena  porta,  and  the  hepatic  artery,  receive  their 
blood,  not  from  the  artery,  but  from  the  vena  porta. 
4.  According  to  the  general  law  of  the  organic  econ- 
omy (393),  that  as  the  degree  of  vital  action  in  a  part, 
so  is  the  supply  of  arterial  blood  to  that  part,  a  great 
quantity  of  arterial  blood  is  sent  to  the  stomach  and 
intestines  during  the  performance  of  their  general 
function  of  digestion  ;  and  a  large  proportion  of  the 
volume  of  this  blood,  remaining  after  the  tissues  of 
the  organs  are  nourished  and  their  vital  powers  re- 
plenished (376),  and  the  secretions,  exhalations,  etc., 
are  accomplished,  is  by  these  processes  converted  into 
venous  blood,  and  must  be  returned  to  the  heart  and 
lungs  for  renovation.  5.  Not  only  the  water  which 
is  received  into  the  stomach  as  drink,  but  the  aqueous 
portions  of  the  food,  and  many  other  substances,  some 
of  which,  if  permitted  to  pass  into  the  general  circu- 
lation, would  prove  exceedingly  deleterious  to  the  sys- 
tem, are  absorbed,  unchanged,  and  mingled  with  the 
venous  blood  just  spoken  of ;  and  hence  this  blood, 
so  freighted  with  impurities,  instead  of  being  permit- 
ted to  return  to  the  heart  and  lungs  in  the  ordinary 
manner  of  the  venous  blood  from  the  other  parts  of 
the  body,  is  furnished  with  the  peculiar  apparatus  of 
vessels  which  constitute  the  portal  system  (381),  and 
by  which  it  is  poured  into  the  largest  gland,  and  al- 
most the  largest  organ  of  the  whole  body  ;  and  thus  all 
the  venous  blood  from  the  tissues  of  the  alimentary 
canal,  with  all  its  foreign  substances  and  impurities, 
is  filtered  through  the  liver  before  it  reaches  the  heart, 
and  returns  to  the  pulmonary  and  general  circulation  ; 
and  it  is  entirely  certain  that  the  liver,  in  its  normal 
state,  and  in  the  regular  performance  of  its  function, 
secretes  the  bile  from  the  blood  thus  furnished  by  the 
portal  veins,  and  not  from  the  arterial  blood  ;  the  latter 
being  necessary  only  to  nourish  the  tissues  of  the  or- 
gan, and  sustain  their  functional  powers,  and  supply 
the  biliary  ducts  with  mucus  :  yet,  after  having  done 
all  this,  and  become  venous  blood,  it  enters  with  the 
portal  blood  into  the  venous  plexus  where  the  bile  is 
secreted;  and,  therefore,  in  the  absence  of  supplies- 
from  the  vena  porta,  bile  can  be  secreted,  to  some  ex- 
tent, from  the  blood  which  enters  the  liver  into  the 
hepatic  artery.  Again,  we  know  that  when  foreign 
substances  are  absorbed  from  the  alimentary  canal,  if, 
by  any  means,  they  can  be  detected  in  the  blood,  they 
are  readily  found  in  the  spleen,  in  the  portal  veins,  and  in 


the  liver,  even  when  no  trace  of  them  appears  in  the 
thoracic  duct  (386)  nor  in  the  general  circulation. 
Indeed  it  is  nearly  certain  that,  in  the  general  health 
and  perfect  integrity  of  the  system,  there  is  a  way  by 
the  intercommunication  of  the  veins  and  lymphatics 
(38C),  through  which  foreign  and  unassimilated  sub- 
stances, absorbed  fi-om  the  alimentary  cavity,  are  car- 
ried off  to  the.kidneys,  lungs,  skin,  and  other  organs, 
and  expelled  from  the  vital  domain,  without  being 
permitted  to  enter  into  the  general  circulation.  But 
when  deleterious  substances  are  habitually  received 
into  the  alimentary  cavity,  and  taken  up  by  the  ab- 
sorbents, the  nicely  discriminating  organic  sensibility 
of  the  organs  (206)  is  gradually  depraved,  and  their 
functional  integrity  impaired,  till  they  finally  suffer 
those  substances  to  pass  freely  into  the  general  circu- 
lation, and  throughout  the  Avhole  system.  And  hence 
it  is  that  when  ardent  spirit  is  only  occasionally 
drunk,  it  can  very  rarely,  if  evei-,  be  detected  in  the 
general  circulation,  even  while  it  is  strongly  exhaled 
from  the  lungs  ;  but  when  an  individual  becomes  an 
habitual  drunkard,  and  continues  his  inebriation  for 
several  days  in  succession,  the  blood  taken  from  the 
vein  of  the  arm  is  found  strongly  charged  with 
alcohol. 

449.  Still  further,  in  regard  to  the  liver  and  its 
secretion,  it  is  now  well  ascertained  that  the  bile  is 
not  in  any  manner  directly  concerned  in  the  forma- 
tion of  chyle,  nor  is  it  indirectly  subservient  to  that 
end,  any  further  than  it  may  assist  in  the  process  of 
solution,  preparatory  to  chymification  ;  for  both  chyme 
and  chyle  are  regularly  produced  without  any  agency 
of  the  bile  (388).  Moreover,  it  is  well  known  that 
the  liver  is  largely  developed,  and  performs  its  secre- 
tory function  to  some  extent,  before  chymification 
and  chylification  take  place  in  the  system.  Besides, 
if  the  liver  had  been  designed  to  secrete  a  fluid  essen- 
tial to  the  assimilating  processes  of  the  alimentary 
cavity,  and  primarily  intended  for  that  use,  it  would 
be  furnished  with  no  sac  or  reservoir  to  receive  and 
retain  its  secretion,  but  would,  like  the  salivary 
glands,  secrete  its  fluid  only  when  the  wants  of  the 
vital  economy  required  it,  and  pour  it  directly  into 
the  cavity,  where  it  was  needed.  But  the  secretion 
of  the  liver  is  continually  going  on  ;  and  because  the 
bile  cannot  be  continually  poured  into  the  alimentary 
cavity,  consistently  with  the  general  and  particular 
regulations  of  the  vital  economy,  the  liver  is  furnished 
with  a  reservoir  (,341),  which  receives  its  secretion, 
and  retains  it  until  an  opportunity  is  afforded  for  its 
discharge  into  the  alimentary  cavity. 

450.  Now,  then,  in  view  of  all  these  facts,  is  it  not 
fully  evident  that  the  liver  is  a  great  filtering  gland, 
designed  to  separate  the  impurities  from  the  venous 
blood  of  the  portal  system  coming  from  the  tissues  of 
the  alimentary  canal  ?  But  we  have  seen  that  there 
is  a  large  quantity  of  this  blood,  and  that  the  whole 
of  it  must  filtrate,  as  it  were,  through  the  liver  (448), 
before  it  reaches  the  heart;  and  furthermore,  the 
quantity  of  blood  in  the  portal  system  is  not  always 
the  same.  The  arterial  supply  to  the  alimentary 
organs  being  greatly  increased  during  their  perform- 
ance of  the  function  of  digestion  (393),  there  is  con- 
sequently, and  somewhat  suddenly,  a  commensurate 
increase  of  the  quantity  of  venous  blood  returning 
from  those  organs.  At  the  same  time,  also,  consider- 
able quantities  of  aqueous  fluid  are,  or  may  be,  ab- 
sorbed from  the  alimentary  cavity  (440 j,  and  mingled 
with  this  blood  in  the  portal  veins,  greatly  and  sud- 
denly increasing  its  volume.  It  follows,  therefore, 
of  necessity,  either  that  this  heterogenous  fluid  is  at 
times  driven  through  the  liver  with  excessive  rapidity, 
or  that  the  veins  of  the  portal  system  are  at  times 
suddenly  and  excessively  distended,  or  that  there  is 
connected  with  the  portal  system  a  vascular  appen- 
dage, which  serves  as  a  reservoir  to  receive  a  portion 
of  this  fluid,  when  its  volume  is  increased,  and  retain 
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it  till  the  liver,  in  the  regular  performance  of  its  func- 
tion, is  jirepared  to  act  upon  it.  Precisely  such  a  vas- 
cular appendage  is  found  in  the  spleen  (382).  The 
structure  of  that  organ,  its  connexion  with  the  portal 
system,  the  regular  increase  of  its  volume  with  the  in- 
crease of  venous  hlood  returning  from  the  tissues  of  the 
alimentary  canal,  its  somewhat  sudden  enlargement 
when  fluids  are  ahsorbed  from  the  stomach,  and  the 
fact  that  foreign  suhstances  ahsorhed  from  the  stom- 
ach are  invariably  to  be  found  in  its  blood,  if  they 
are  such  as  can  be  detected  at  all  within  the  vital 
domain;  and  the  fact  also  that  it  can  be  extirpated 
from  the  body  without  destroying  life,  and  apparently 
■without  detriment  to  health,  all  concur  to  prove  most 
conclusively,  that  the  spleen  is  nothing  more  nor  less 
than  such  an  appendage  or  reservoir  to  the  portal 
system.  And  the  whole  organization,  arrangement, 
and  economy  of  the  parts,  clearly  prove  that  the 
portal  system,  the  spleen,  and  the  liver,  constitute  an 
apparatus  of  organs  designed  to  receive  the  venous 
blood  from  the  tissues  of  the  alimentary  canal,  min- 
gled with  whatever  foreign  substances  may  be  absor- 
bed from  the  alimentary  cavity,  and  so  far  to  purify 
that  blood,  as  to  prepare  it  to  return  to  the  heart  and 
lungs,  with  safety  to  the  vital  dqmain.  And  this 
purification  evidently  does  not  consist  exclusively  in 
the  secretion  of  bile,  but  it  is  nearly  certain  that  this 
apparatus  has  a  vascular  communication  with  the 
kidneys  and  lungs,  and  perhaps  also  with  other  or- 
gans, through  which  it  disposes  of  foreign  and  unassi- 
milated  substances  without  suffering  them  to  pass 
into  the  general  circulation  (448). 

451.  The  grand  function  of  the  liver,  in  the  vital 
economy  of  the  general  system,  therefore,  is  evidently 
that  of  a  depurating  or  cleansing  organ  ;  and  conse- 
quently the  bile  is  primarily  an  excrementitious  sub- 
stance, thrown  into  the  alimentary  cavity,  to  be  car- 
ried off  with  the  fecal  matter  of  the  food  ;  and  hence, 
as  a  normal  fact,  it  enters  freely  into  the  small  intes- 
tine only  when  that  tube  is  distended  with  alimentary 
matter,  and  then  always  mixes  most  intimately  with 
the  fecal  portions  of  that  matter.  It  is  nevertheless 
true,  however,  that  though  the  bile  is  secreted  for  the 
primary  purpose  of  purifying  the  blood,  and  is  there- 
fore an  excrementitious  substance,  yet  by  a  wise  pro- 
vision it  is  in  some  respects  made  subservient  to  the 
chymifying  or  digestive  process  of  the  alimentary 
cavity.  How  far  our  benevolent  Creator  prospec- 
tively adapted  the  range  of  capabilities  in  this  por- 
tion of  the  organic  economy,  to  the  artificial  and  de- 
praved habits  of  man,  it  is  impossible  to  say  ;  but  it  is 
certain  that  those  habits  do  extensively  call  into  re- 
quisition the  biliary  secretion  for  purposes  which  are 
by  no  means  compatible  with  the  best  interests  of  the 
body. 

452.  Not  only  the  animal,  but  nearly  all  the  vege- 
table substances  on  which  man  subsists,  contain  more 
or  less  of  fatty  or  oily  matter  ;  and  it  is  now  fully 
ascertained,  that  when  this  matter  is  introduced  into 
the  alimentary  canal,  the  gastric  juice  has  little  or 
no  effect  on  it,  until  it  is  in  some  measure  changed  by 
other  means.  When  only  the  lean  part  of  flesh-meat, 
or  such  vegetable  substances  as  are  best  adapted  to 
the  alimentary  wants  of  man,  are  received  into  the 
human  stomach,  the  oily  matter  is  in  so  small  a  pro- 
portion, and  so  diffused  in  particles  through  the  gene- 
ral mass,  that  the  food  is  sufficiently  digested  in  the 
gastric  cavity  to  afford  portions  of  perfect  chyme  for 
the  action  of  the  lacteals,  and  to  fit  it  to  enter  the 
duodenum,  with  little  or  no  change  in  the  oily  mat- 
ter. Soon  after  it  is  received  into  this  section  of  the 
alimentary  canal,  the  bile  is  mixed  with  it  (341),  and 
acts  on  the  oily  matter  as  an  alkali,  and  converts  into 
a  saponaceous  substance,  which  is  immediately  acted 
on  by  the  solvent  fluid  from  the  pancreas  (.447),  and 
other  chymifying  agents  of  the  small  intestine  (.445), 
and  with  difficulty  converted  into  chyme.    But  when 


a  considerable  proportion  of  the  food  consists  of  animal 
or  vegetable  fat  or  oil,  it  cannot  be  so  far  chymified 
in  the  stomach,  by  the  secretions  and  actions  of  that 
organ,  as  to  fit  it  to  enter  the  small  intestine  safely, 
and  without  disturbance.  In  this  emergency,  the 
stomach  is  irritated  by  the  presence  of  the  unmanage- 
able substance,  and  the  biliary  apparatus  sympathiz- 
ing (297,  341)  with  the  stomach  in  its  irritations, 
pours  the  bile  freely  into  the  duodenum,  wliere,  in- 
stead of  descending  in  the  usual  manner  along  the 
alimentary  canal  (341),  it  is  carried  up,  and  admitted 
through  the  pyloric  orifice,  into  the  gastric  cavity,  to 
Efssist  the  stomach  in  the  digestion  of  its  contents,  by 
Converting  the  oily  matter  into  a  kind  of  soap,  and 
thus  rendering  it  solulde  by  the  gastric  juice.  But 
the  introduction  of  the  bile  into  the  stomach,  though 
rendered  necessary  by  such  exigencies,  is  neverthe- 
less utterly  incompatible  with  the  best  physiological 
condition  and  most  perfect  functional  integrity  of  that 
organ. 

453.  Besides  the  oily  matter  of  our  aliment,  there  is 
frequently  more  acid  in  some  kinds  of  food  than  is  con- 
sistent with  the  welfare  of  the  intestines;  and  thisacid 
is,  in  some  measure,  neutralized  by  the  alkaline  proper- 
ties of  the  bile,  soon  after  the  chyme  enters  the  duo- 
denum. 

454.  To  act  as  an  alkali  on  the  oily  matter  and  the 
acids  of  the  alimentarj'  contents  of  the  intestines,  is 
therefore  the  secondary,  and  often  very  important,  use 
of  the  bile,  and  in  no  other  respect  or  manner  is  it 
concerned  in  the  production  of  chyle. 

455.  The  chyle,  I  have  said  (447),  has  generally 
been  supposed  to  be  formed  in  the  small  intestine,  and 
to  be  merely  sucked  up  by  the  lacteals  ;  and  hence,  in 
all  works  on  physiology,  these  vessels  are  said  to  absorb 
the  chyle.  But  as  there  is  not  a  particle  of  chyle  form- 
ed in  the  alimentary  cavity,  the  function  of  the  lac- 
teals is  rather  that  of  secretion  than  of  absorption ; 
for,  instead  of  simply  sucking  up  a  substance  already 
formed,  they  elaborate,  as  it  were,  an  entirely  new 
substance  from  the  most  perfectly  chymified  portions 
of  the  food  ;  and  in  this  process,  it  is  evident  that 
there  is  a  further  decomposition  of  the  chymified  mat- 
ter, and  new  combinations  and  arrangements  of  its 
particles,  so  that  tlie  chyle  possesses  a  different  con- 
stitutional nature  from  the  chyme,  and  is  essentially 
a  different  substance  (140).  "indeed,  this  is  a  vital 
function  of  a  mysterious  and  most  wonderful  charac- 
ter, which  has  completely  foiled  the  ingenuity  and 
beggared  the  calculations  of  the  chemical  physiologists, 
who,  taking  the  results  of  the  chemical  analysis  of 
dead  animal  matter  for  their  data  (147),  have  endea- 
vored to  reason  out  the  elementary  laws  of  vital  ac- 
tion  and  organic  combination.  In  vain  have  they  at- 
tempted to  regulate  the  diet  of  man  on  chemical  prin- 
ciples (151),  and  insisted  on  the  necessity  for  certain 
chemical  properties  in  human  aliment,  to  sustain  the 
vital  economy.  That  economy  has  shown  them  that 
it  can  triumph  over  the  chemical  affinities  and  ordinary 
laws  of  inorganic  matter,  and  bend  them  to  its  pur- 
poses at  pleasure ;  generating  and  transmuting  from 
one  form  to  another,  with  utmost  ease,  the  substances 
which  human  science  calls  elements  (51 )  ;  and  while 
the  living  organs  retain  their  functional  power  and 
integrity,  elaborating  from  every  kind  of  aliment  on 
which  an  animal  can  subsist,  a  chyle  so  nearly  iden- 
tical in  its  physical  and  chemical  character,  that  the 
most  accurate  analytical  chemists  can  scarcely  detect 
the  least  appreciable  difference.* 

*  The  scientUic  world  has  been  greatly  misled  on  this  subject  by 
the  inaccuracies  of  the  chemists.  AVe  have  been  told  by  some, 
that  chyle  formed  from  vegetable  food  conUins  much  more  carbon 
and  less  nitrogen  than  that  formed  from  animal  food ;  but  it  is 
now  ascertained  that  all  such  statements  arc  incorrect,  and  that 
if  there  be  perfect  healUi  and  functional  integrity  of  tlie  assimila- 
ting organs  and  of  the  system  generally,  the  chyle  formed  from 
vegetable  and  that  from  animal  matter  are  so  nearly  identical  m 
chemical  composition,  that  no  appreciable  difference  can  be  detec- 
ted by  the  most  careful  and  accurate  analysis. 
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456.  The  lacteals  seem  to  possess  the  transmuting 
power  of  vitality  in  an  eminent  degree.  The  chyle 
which  is  found  nearest  to  the  secreting  radicals  or 
mouths,  is  of  an  entirely  different  nature  from  the 
chyme  in  the  alimentary  cavity  (153).  It  is  a  thin 
aqueous  fluid,  of  a  milky  or  pearly  appearance,  and  is 
slightly  alburaenous,  and  when  examined  under  the 
microscope,  is  found  to  contain  the  globules  (157) 
peculiar  to  animalized  matter,  and  which  are  supposed 
to  be  the  elementary  nuclei  of  all  the  solid  forms  of 
matter  in  the  living  body.  The  color  of  this  fluid 
varies  somewhat  with  the  quality  of  the  aliment, 
being  always  more  white  in  proportion  as  fatty  or  oily 
matter  abounds  in  the  food.  As  the  chyle  flows  along 
the  lacteals,  and  passes  through  the  mesenteric  glands 
(386")  (figs.  43,  and  40,  d  e),  it  is  more  and  more  as- 
similated to  the  blood;  and,  before  it  mingles  with 
this  latter  fluid,  it  is  apparently  like  it  in  all  respects, 
excepting  color  (1.^4).  The  proportion  of  its  fibrin, 
or  more  correctly  speaking,  of  its  globules,  to  its  other 
properties,  even  in  a  carnivorous  animal  accustomed 
to  a  mixed  diet,  is  so  nearly  the  same,  when  the  food 
is  exclusively  vegetable,  and  when  exclusively  animal, 
that  the  difference  is  scarcely  appreciable.  But  the 
chyle  elaborated  fi-om  purely  vegetable  food  differs  in 
one  respect,  most  remarkably,  from  that  formed  from 
purely  animal  food.  When  taken  from  its  living  or- 
gans, the  chyle  elaborated  from  animal  food  putrefies 
in  three  or  four  days  at  longest,  while  that  from  the 
vegetable  food  may  be  kept  for  several  weeks  without 
becoming  putrid.  This  is  an  exceedingly  important 
physiological  fact,  which  does  not  seem  to  have  been 
sufficiently  appreciated  by  physiologists  (914). 

457.  In  regard  to  the  efifect  which  the  mesenteric 
glands  have  upon  the  chyle  in  its  passage  through  them, 
there  has  been  some  diversity  of  opinion  among  phy- 
siologists ;  and  yet,  when  the  structure  and  office  of 
these  glands  are  contemplated  in  connexion  with  the 
general  and  particular  economy  of  the  system,  there 
appears  to  be  little  ground  of  doubt  concerning  them. 
They  are,  as  we  have  seen  (386),  little  more  fhan  in- 
tricate plexuses  of  minute  vessels  and  nerves,  having 
none  of  the  peculiar  characteristics  of  secreting  organs, 
and  are  therefore  more  proi^erly  called  vascular  gang- 
lions, than  glands.  The  vessels  of  these  ganglions 
consist  mostly  of  lacteals  or  lymphatics ;  and  with 
these  are  associated  numerous  veins,  which  arise  from 
the  ganglions,  and  which  in  the  ganglions  communi- 
cate with  the  lacteals  or  lymphatics,  by  opening  the 
one  into  the  other.  It  can  hardly  be  doubted,  there- 
fore, that  these  ganglions  are  formed  for  the  sake  of 
establishing  such  communications  between  the  lac- 
teals or  lymphatics  and  the  veins,  as  will  enable  the 
former  to  expel  into  the  latter  such  foreign  or  other 
substances  as  they  may  contain,  which  cannot  safely 
or  consistently  with  the  greatest  good  of  the  system 
be  permitted  to  pass  into  the  thoracic  duct.'  The 
chyle,  in  passing  through  these  ganglions,  therefore, 
is  probably  no  further  affected  than  to  be  in  some 
measure  purified  by  the  removal  of  the  foreign  sub- 
stances or  crudities  which  it  may  contain.  This  opin- 
ion appears  to  be  supported,  not  only  by  the  anatom- 
ical structure  of  these  ganglions  and  the  general  phy- 
siological analogies  of  the  vital  economy,  but  also  by 
all  the  physiological  phenomena  pertaining  to  them 
both  in  their  healthy  and  in  their  morbid  state. 

458.  If  the  opinion  of  some  anatomists,  that  most 
or  all  the  lacteals  traverse  a  portion  of  the  liver  (388) 
before  they  reach  the  thoracic  duct,  be  correct,  it  is 
probable  that  they  do  so  for  the  purpose  of  still  fur- 
ther communicating  with  venous  capillaries,  into 
which  they  may  discharge  any  remaining  crudities  oi- 
unassimilated  substances  contained  in  the  chvle. 

459.  When  the  chyle  reaches  the  thoracic  duct 
(380),  into  which  it  is  conveyed  by  the  lacteals  (fig. 
"^pj  b  fg),  it  is  in  a  very  advanced  state  of  assimila- 
tion to  the  blood,  being  possessed  of  a  considerable 


share  of  intrinsic  vitality  (203),  and  largely  abound- 
ing in  elementary  animal  molecules  (450).  Before 
leaving  the  thoracic  duct,  each  of  these  minute  ani- 
malized molecules  becomes  invested  or  surroimded  by 
a  thin  pellicle  or  tunic,  and  being  thus  invested  they 
are  prepared  to  enter  into  the  great  highway  of  the 
returning  circulatiou,  and  after  having  lyidergone  the 
process  of  the  lungs,  to  become  the  glWljules  of  the 
blood.  Sometimes  also  the  chyle  is  found  to  be  slightly 
pink-colored  before  it  leaves  the  thoracic  duct.  Being 
in  all  i-espects  prepared  for  a  passage  to  the  lungs,  in 
company  with  whatever  impurities  it  may  meet  with 
in  the  venous  blood  (448),  the  chyle  is  carried  up  by 
the  thoracic  duct  (fig.  45,  d  d),  and  emptied  into  the 
subclavian  or  large  vein  coming  from  the  left  arm, 
at  the  point  and  in  a  manner  which  I  have  described 
(38G).  Here  it  mingles  with  the  venous  blood,  with 
which  it  flows  into  the  right  auricle  of  the  heart 
(308,  309),  and  thence  passes  into  the  ventricle,  by 
which  it  is  sent  through  the  pulmonary  arteries  (359, 
309)  into  the  capillaries  of  the  lungs,  where  the  grand 
process  of  digestion  is  completed,  which  commences 
in  the  mouth  (420),  and  continues  all  along  the  living, 
alimentary,  and  lacteal  canals  and  tubes,  till  the 
chyle  is  poured  into  the  veins ;  and  then  no  further 
change  takes  place  till  it  reaches  the  lungs. 

400.  The  precise  change  which  is  effected  in  the 
chyle,  while  in  the  lungs,  is  not  known,  as  it  always 
goes  to  the  lungs  mingled  with  a  large  qnantity  of 
venous  blood.  It  appears  pretty  certain,  however, 
that  the  chyle  which  goes  to  the  lungs  nearly  color- 
less, there  becomes  red,  and  is  more  perfectly  animal- 
ized, and  more  highly  endowed  with  vitality.  I  say- 
more  highly  endowed  with  vitality,  becaxise  it  is  evi- 
dent that  the  chyle  is  in  some  measure  a  vital  fluid 
before  it  reaches  the  blood-vessels  (459).  As  the 
chyle  and  venous  blood,  however,  are  mingled  toge- 
ther, and  are  operated  upon  by  the  lungs  at  the  same 
time,  I  shall  embrace  the  two  at  once,  in  niy  des- 
criptions of  the  physiology  of  respiration  and  circula- 
tion. 

401.  The  blood,  which  is  diffused  throughout  the 
body  by  the  heart  and  arteries,  for  the  nourishment 
of  the  whole  system,  is  not  all  taken  up  and  appro- 
priated in  its  first  distribution,  but  a  considerable 
proportion  of  it  is  returned  through  the  veins  and 
large  venous  trunk  to  the  right  auricle  of  the  heart 
(308,  309).  In  consequence,  however,  both  of  the 
absence  of  properties  which  have  been  abstracted  by 
the  arterial  capillaries,  in  the  general  function  of  nu- 
trition, and  of  the  presence  of  other  properties  which 
have  been  accumulated  in  the  course  of  the  circula- 
tion, the  venous  blood  returns  to  the  heart,  dark  and 
full  of  impurities,  and  wholly  unfitted  in  its  condition 
to  supply  the  wants  of  the  system.  Should  it  be 
forced,  unchanged,  into  the  general  arterial  circiila- 
tion,  the  action  of  the  circulating  organs  would  im- 
mediately become  extremely  feeble  and  interrupted, 
nutrition  would  cease,  animal  sensibility  and  consci- 
ousness would  be  instantaneously  abolished,  all  the 
functions  of  organic  life  would  falter,  and  death  would 
soon  ensue.  The  venous  blood,  therefore,  must  either 
be  wholly  thrown  out  of  the  system  as  excrementi- 
tious  matter,  or  it  must,  by  some  renovating  vital  pro- 
cess of  the  organic  economy,  be  restored  to  its  original 
character  as  arterial  blood.  Should  it  be  eliminated 
as  excrementitious  matter,  the  demand  for  alimentary 
supplies  in  the  digestive  organs  would  be  vastly  in- 
creased. The  benevolent  Creator  has  therefore  estab- 
lished a  special  economy,  by  which  the  venous  blood 
is  purified  and  renovated,  and  perfectly  restored  to 
its  original  character,  and  fitted  for  supplying  the 
wants  of  the  system,  equally  as  well  as  new-made 
blood  ;  and  in  doing  this,  He  has,  in  a  truly  wonder- 
ful manner,  combined  vital  function  with  physical 
and  mechanical  advantage  and  convenience. 

402.  As  soon  as  the  returning  blood  of  the  veins  is- 
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poured  from  the  large  venous  trunks  (37f>)  into  the 
right  auricle  of  the  heart,  the  walls  of  that  cavity 
contract  upon  it,  and  press  it  down  into  the  right 
ventricle  (3G9),  from  which  the  tricuspid  valve  pre- 
vents its  returning.  No  sooner  does  it  enter  this 
ventricle  than  its  walls  also  contract  upon  it,  and 
send  it  through  the  pulmonary  artery  and  its  branches, 
into  the  capillary  vessels  of  the  lungs,  which  are  rami- 
fied upon  the  air-cells  as  I  have  described  (350). 
While  passing  through  these  minute  vessels,  the  chyle 
and  venous  blood  undergo  those  important  changes  by 
which  they  both  become  arterial  blood.  In  regard  to 
these  changes,  physiologists  have  indulged  in  exten- 
sive speculations,  some  of  which  are  exceedingly  inge- 
nious and  interesting.  But  it  would  not  be  a  profit- 
able employment  of  time  to  review  them  on  this  oc- 
casion ;  and  therefore  I  shall  only  present  the  con- 
clusions to  which  I  have  arrived,  after  a  careful  ex- 
amination of  the  whole  subject,  merely  observing, 
by  the  way,  as  a  general  remark,  that  with  respect 
to  respiration,  as  well  as  all  the  other  vital  functions 
of  the  body,  many  physiologists  appear  to  have  erred 
by  attempting  to  explain  vital  phenomena  on  the 
principles  of  inorganic  chemistry. 

ItESPiaATIONj  on.  THE  FUNCTION  OF  THE  LUNGS. 

463.  It  is,  doubtless,  a  matter  of  general  knowledge, 
that,  according  to  modern  chemistry,  the  atmosphere 
is  composed  of  several  gases  or  kinds  of  air,  and  a  con- 
siderable quantity  of  water  in  a  state  of  vapor.  Pure 
air,  however,  according  to  the  statements  of  chemis- 
try, consists  of  twenty  parts  of  oxygen  gas,  and  eighty 
parts  of  nitrogen  or  azote  (90).  But  by  means  of  the 
chemical  changes  of  composition  and  decomposition 
which  are  continually  going  on  in  nature,  various 
gases  are  evolved,  and  become  more  or  less  diffused 
throughout  the  atmosphere  ;  some  of  which  are  too 
subtil  to  be  detected  by  the  closest  scrutiny  of  the 
chemist,  and  others  are  so  volatile  and  light  that  they 
ascend  to  the  upper  regions  of  the  atmosphere,  where 
they  probably  undergo  new  changes  and  enter  into 
new  forms.  Some,  however,  enter  into  combinations 
near  the  earth's  surface,  and  are  of  sufficient  specific 
gravity  or  weight  to  remain  in  the  lower  region  of 
the  atmosphere.  Of  these,  about  one  per  cent,  of 
carbonic  acid  gas,  formed  by  a  chemical  combination 
of  certain  proportions  of  oxygen  and  carbon,  is  always 
and  universally  present. 

464.  The  oxygen  and  azote  of  the  atmosphere  are 
not  chemically  combined  as  in  nitric  acid,  but  inti- 
mately mixed  together  ;  so  that,  when  a  portion  of 
the  oxygen  of  a  given  volume  of  air  is  consumed,  the 
remaining  oxygen  diffuses  itself  equally  throughout 
the  whole  volume,  as  fast  as  the  consumption  takes 
place.  This  law  of  nature,  established  by  a  wise  and 
benevolent  Creator,  is  of  immense  importance  to  all 
living  bodies,  both  animal  and  vegetable. 

465.  Now,  in  regard  to  the  changes  which  take 
place  in  the  lungs,  there  are  certain  phenomena  or 
facts  attending  respiration,  on  which  physiologists 
have  built  their  theories  of  the  function.  In  the 
first  place,  the  venous  blood  goes  from  the  heart  to 
the  lungs,  with  a  dark  purple  color,  and  unfitted  for 
the  purposes  of  nutrition  in  the  system,  and  returns 
from  the  lungs  to  the  heart  with  a  bright  red  color, 
and  possessed  of  all  the  properties  requisite  for  sup- 
plying the  general  wants  of  the  vital  economy.  In 
the  next  place,  the  air  goes  into  the  lungs  composed 
of  about  seventy-nine  or  eighty  parts  of  azote,  nine- 
teen or  twenty  parts  of  oxygen,  and  one  per  cent,  of 
carbonic  acid  gas  ;  and  returns  from  the  lungs  with 
about  the  same  proportion  of  azote,  five  or  six  parts 
of  oxygen,  and  thirteen  or  fourteen  parts  of  carbonic 
acid  gas.  In  some  way  or  other,  therefore,  the  oxy- 
gen of  the  inspired  air  sufiFers  a  great  diminution  of 
volume  in  the  lungs,  and  a  volume  of  carbonic  acid 
gas  is  produced  equal,  or  nearly  equal,  to  the  loss  of 


oxygen.  These  facts  led  the  chemists  to  conclude 
that  the  venous  blood,  and  perhaps  the  chyle  also, 
give  off  a  quantity  of  carbon  in  the  lungs,  and  that 
a  part  of  the  oxygen  of  the  inspired  air  combines 
with  the  carbon,  and  forms  the  carbonic  acid  gas. 
And  as  it  is  a  law  in  inorganic  chemistry,  that  when 
oxygen  combines  with  carbon  in  the  formation  of 
carbonic  acid  gas,  heat  is  always  produced,  a  most 
ingenious  and  beautiful  theory  of  animal  heat  has 
been  built  upon  this  view  of  the  function  of  the 
lungs. 

466.  Mr.  Crawford,  who  principally  matured  this 
theory,  reasons  thus  :  When  the  venous  blood  gives 
off  its  carbon  in  the  lungs,  its  capacity  for  caloric,  or 
the  substance  of  heat,  is  increased  ;  the  carbon  thus 
set  free  instantly  combines  with  a  portion  of  the  oxy- 
gen  of  the  inspired  air,  and  forms  carbonic  acid  gas, 
by  the  process  of  which  combination  heat  is  evolved, 
and  that  heat  is  instantly  taken  up  by  the  increased 
capacity  of  the  now  arterial  blood  ;  and  as  this  blood 
is  diffused  into  every  part  of  the  system,  aad  becomes 
changed  into  venous  blood  again,  its  capacity  for 
caloric  is  diminished  and  the  heat  is  given  off. 

467-  This  was  making  the  changes  eflFected  on  the 
blood  and  chyle  in  the  lungs,  and  the  production  of 
animal  heat,  purely  processes  of  inorganic  chemistry. 
And  perhaps  never  was  an  erroneous  theory  more  in- 
geniously constructed  or  more  plausibly  supported. 
But  it  has  been  fully  ascertained,  by  numerous  ex- 
periments and  extensive  investigation,  that  the  oxy- 
gen of  the  inspired  air  does  not  combine  with  the 
carbon  of  the  blood  in  the  lungs  to  form  the  carbonic 
acid  gas  of  the  expired  air  ;  for  this  gas  continues  to 
be  expired  from  the  lungs,  when  nothing  but  pure 
hydrogen  is  inhaled  :  neither  does  the  oxygen  enter 
in  a  free  state  into  the  blood,  to  combine  with  carbon 
and  form  carbonic  acid  gas,  and  evolve  heat,  in  the 
course  of  the  circulation,  as  some  have  suggested.  The 
whole  chemical  theory,  therefore,  in  regard  to  respir- 
ation and  the  production  of  animal  heat,  is  without 
the  support  of  any  well  established  facts  requiring 
such  an  explanation  ;  and  it  is  certainly  contrary  to 
all  correct  notions  of  the  vital  operations,  and  the 
general  physiological  economy  of  the  living  body. 

468.  The  function  of  the  lungs  may  be  considered 
as  twofold.  As  depurating  or  cleansing  organs,  they 
eliminate  the  impurities  of  the  blood,  in  a  manner 
corresponding  with  the  functions  of  the  external  skin 
and  the  mucous  membrane  generally  (289),  and  with 
all  the  excretory  organs  of  the  body  ;  and  as  organs 
of  nutrition  they  digest  the  air,  and  convert  a  portion 
of  it  into  the  substance  of  the  blood. 

469.  As  depurating  organs,  the  lungs  by  a  vital 
process  continually  excrete  from  the  venous  blood, 
and  perhaps  also  from  the  chyle,  in  their  capillary 
vessels,  certain  substances,  the  elimination  of  which 
is  necessary  to  prepare  those  fluids  for  the  nutrient 
purposes  of  the  system.  As  soon  as  the  excreted  sub- 
stance or  substances  are  thrown  into  the  air-cells 
(353),  the  matter  composing  them  yields  to  the  affi- 
nities of  inorganic  chemistry,  and  issues  from  the 
lungs  in  the  form  of  vapor,  of  carbonic  acid  gas,  etc. 
The  vapor  thrown  from  the  lungs  in  this  manner, 
sometimes  amounts  to  nearly  a  quart  of  water  in 
twenty-four  hours.  A  portion  of  this  is  supposed  to 
come  from  the  chyle.  The  quantity  of  carbonic  acid 
gas  discharged  from  the  lungs  in  the  twenty-four 
hours  is  also  very  considerable.  This  gas  is  unfit  for 
animal  respiration,  and  when  inhaled  into  the  lungs 
without  a  mixture  of  atmospheric  air,  it  soon  causes 
suffocation,  asphyxia,  and  death.  This  effect,  how- 
ever,  is  owing  to  its  negative  rather  than  to  its  posi- 
tive qualities,  or  to  the  absence  of  oxygen,  by  which 
alone  animal  respiration  is  supported  ;  for  carbonic 
acid  gas  can  be  introduced  freely  into  the  stomach 
without  having  any  of  the  effects  of  a  poison  upon  the 
system.    It  is  by  the  consumption  of  the  oxygen  of 
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the  air,  and  the  generation  of  this  gas  by  the  burning 
of  charcoal  in  an  open  vessel  in  a  tight  room,  that  lite 
is  often  destroyed ;  and  for  the  same  reason,  a  large 
number  of  people  in  a  close  or  ill-ventilated  room,  by 
thpir  continued  respiration  and  perspiration,  render 
the  air  very  impure  and  unwholesome;  and  were  it 
not  for  a  wise  and  benevolent  arrangement  in  the 
general  economy  of  nature,  in  regard  to  this  gas,  aU 
animals  would  soon  be  destroyed  by  it  (143).  Being 
specifically  heavier  than  atmospheric  air,  it  sinks 
below  the  nostrils  and  mouth  of  the  animal  during 
the  little  pause  which  follows  expiration,  and  thus  is 
prevented  from  being  drawn  into  the  lungs  again  m 
the  succeeding  act  of  inspiration.  Descending  towards 
the  earth,  it  becomes  diffused  through  the  atmos- 
phere, and  during  the  day  it  is  taken  up  by  the  vege- 
table organs  of  nutrition,  and  decomposed,  the  oxygen 
being  set  free  and  the  carbon  retained  and  converted 
to  vegetable  substance  (143).  During  the  night,  or 
prevalence  of  darkness,  however,  plants,  hke  animals, 
are  said  to  give  off  carbonic  acid  gas.  But  it  is  sup- 
posed that  their  consumption  of  it  during  the  day  is 
sufficient  to  preserve  the  atmosphere  in  a  state  proper 
for  animal  respiration. 

470.  When  the  blood  in  the  capillary  vessels  of  the 
lungs  is  purified  in  the  manner  I  have  described,  it  is 
prepared  to  receive  a  portion  of  the  digested  and  assi- 
milated air.  This  is  also  a  purely  vital  process.  The 
lungs  are  constantly  receiving  fresh  supplies  of  aeri- 
form aliment,  which,  like  the  food  received  into  the 
stomach,  consists  of  certain  adapted  proportions  of 
nutritious  and  innutritions  substances  (438),  and 
although  expiration  always  immediately  follows  in- 
spiration, yet  the  lungs  are  never  entirely  exhausted, 
but  a  considerable  volume  of  air  always  remains  in 
them,  much  larger  than  that  which  is  inhaled  at  an 
ordinary  inspiration.*  The  air  which  we  expire, 
therefore,  is  probably  very  little,  if  any  of  it,  that 
which  was  received  by  the  immediately  preceding  in- 
spiration. But  each  successive  volume  of  inspired  air 
probably  displaces  an  equal  volume  of  the  retained  air 
which  has  been  acted  on  by  the  digestive  powers  of 
the  lungs  ;  and  thus  something  like  an  aerial  circu- 
lation, or  the  gradual  process  of  digestion  in  the  ali- 
mentary cavity,  takes  place  in  these  organs. 

471.  If  the  top  of  the  intestinal  tube  in  a  dog  be 
tied  close  to  the  pyloric  orifice  of  the  stomach,  so  that 
nothing  can  pass  from  the  gastric  cavity  into  the  in- 
testines, and  a  quantity  of  proper  food  suitably  mas- 
ticated be  introduced  into  the  stomach,  that  organ 
will  convert  the  nutritious  properties  of  the  food  into 
chyme,  and  its  lacteal  or  lymphatic  vessels  will  elabor- 
ate from  that  chyme  a  quantity  of  chyle  sufficient  to 
answer  the  immediate  demands  of  the  vital  economy ; 
and  the  fecal  parts  of  the  food,  together  with  some 
remaining  chyme,  will  then  be  ejected  or  regurgitated 
from  the  stomach,  through  the  meatpipe  and  mouth. 
In  this  manner  the  animal  may  be  sustained  for  six 
or  eight  weeks  (388).  This  affords  a  good  analogical 
illustration  of  the  digestive  function  of  the  lungs. 
Having  but  one  orifice,  they  throw  off  their  excre- 
mentitious  matter  through  the  same  aperture  by 
which  they  receive  their  aeriform  food. 

472.  Oxygen  is  undoubtedly  the  nutrient  property 
of  the  air  (4G5\  and  hence  it  is  said  that  it  supports 
respiration  (92) ;  yet  I  contend  that  it  never  becomes 
incorporated  with  the  blood  as  oxygen  (112),  but  it  is 
digested  or  decomposed  in  the  vital  process  by  which 
it  is  converted  into  the  substance  of  the  blood,  and 
becomes  a  constituent  and  identical  part  of  it ;  and 
then  it  is  not  oxygen  nor  anything  else  but  blood. 
Nor  is  it  till  the  vitality  of  that  fluid  is  destroyed,  and 
its  constitutional  nature  essentially  changed,  that 
oxygen  or  any  other  chemical  element  can  be  obtain- 

•  According  to  Menzies  and  Goodwill,  five  times  the  quantity 
of  air  remains  in  the  lungs  after  ordinary  expiration  that  is  or- 
dinarily expired  or  inspired  at  any  one  time. 


ed  from  the  perfectly  healthy  blood.  The  quantity 
of  oxygen  consumed  by  an  individual  is  said  to  vary 
with  the  nature  and  degree  of  exercise,  state  of  mind, 
degree  of  health,  kind  of  food,  temperature  of  the  at- 
mosphere, etc.  Much  more  is  consumed  when  the 
weather  is  cold  than  when  it  is  warm,  more  during 
digestion  than  when  the  stomach  is  empty,  and  less 
is  consumed  when  the  food  is  vegetable  than  when  it 
is  animal,  less  when  the  body  is  at  rest  than  when  in 
action,  and  less  when  the  mind  is  calm  than  when  it . 
is  disturbed.  The  average  quantity,  however,  is  sup- 
posed to  be  about  two  pounds  and  eight  ounces,  troy 
weight,  per  day. 

473.  That  some  of  those  forms  of  matter  which  are. 
called  chemical  elements  are  largely  employed  in  sup- 
plying the  wants  of  the  vital  economy  of  the  living 
body,  and  that  some  of  them  are  better  adapted  to 
supply  particular  wants,  or  produce  particular  effects, 
in  that  economy  than  others,  is  most  evidently  true 
(139)  ;  but  this  is  far  from  proving  that  those  forms 
pass  unchanged  through  the  vital  processes  into  the 
vital  results,  and  still  less  does  it  prove  that  the  laws, 
which  govern  those  substances  as  chemical  elements, 
in  the  processes  of  inorganic  chemistry,  go  with  them 
into  the  vital  domain  to  control  the  action  of  their 
affinities,  and  the  modes  of  their  combination. 

474.  In  suffering  this  two-fold  function  of  the  lungs, 
the  chyle  and  dark-purple  venous  blood  become  con- 
verted into  bright-red  arterial  blood,  fitted  to  supply 
all  the  wants  of  the  vital  economy.  And  the  more 
completely  the  function  of  the  lungs  is  fulfilled,  the 
more  richly  is  the  blood  endowed  with  those  delicate 
properties  which  gratefully  exhilarate  every  part 
where  the  living  current  flows,  healthfully  invigorat- 
ing all  the  organs,  and  giving  increased  elasticity  to 
all  the  springs  of  action  in  the  system,  causing  every 
function  to  be  more  perfectly  performed,  imparting 
buoyancy  to  the  animal  spirits  (305),  and  delightfully 
exciting  and  facilitating  the  intellectual  operations. 

CIRCULATION,  aUAJTTITY,  AND  QUALITY  OF  THE 
BLOOD. 

475.  The  blood  thus  purified  and  renovated  in  the 
lungs,  returns  in  the  pulmonary  veins  to  the  heart 
(359,  309),  and  is  emptied  into  the  upper  cavity  or 
auricle  on  the  left  side.    The  walls  of  this  cavity  in- 
stantly contract,  and  press  the  blood  into  the  lower 
cavity  or  ventricle  on  the  same  side,  whence  it  is  pre- 
vented from  returning  to  the  auricle,  by  the  mitral 
valve  (369),  which  is  pressed  up  and  closes  the  open- 
ing between  the  two  cavities.     No  sooner  does  the. 
blood  enter  the  left  ventricle,  than  the  thick  muscu- 
lar walls  of  this  cavity  vigorously  contract,  and  throw- 
it  into  the  aorta  or  great  arterial  trunk  (369),  which, 
being  always  full  of  blood,  that  which  is  thrown  from 
the  heart  presses  on  that  which  is  in  the  arterial 
tube  ;  and  thus,  by  the  constant  action  of  the  heart, 
the  column  of  blood  in  the  aorta  is  continually  moved 
on,  in  the  same  manner  that  a  column  of  water  is 
raised  in  a  common  pump,  till  it  flows  through  the 
arterial  branches  into  all  the  capillary  extremities, 
and  is  thus,  with  the  assistance  of  arterial  and  capil- 
lary action,  diffused  over  the  whole  body  (374),  im- 
parting nourishment  to  the  bones,  cartilages,  liga- 
ments, tendons,  membranes,  muscles,  and  nerves,  and 
supplying  the  various  secretory  organs  with  the 
blood  from  which  they  separate,  or  elaborate  their 
lubricating  and  solvent  and  other  fluids  and  substan- 
ces.    And,  passing  from  the  capillary  extremities  of 
the  arteries  to  those  of  the  veins  (378),  the  unappro- 
priated blood,  now  rendered  dark  and  impure,  or  un- 
fitted for  the  purposes  of  nutrition  (401),  is  carried 
back  to  the  heart  and  lungs,  to  be  purified  and  reno- 
vated in  the  manner  I  have  described  (469,  470),  and 
then  thrown  again  into  the  general  circulation. 

476.  The  whole  quantity  of  blood  in  the  body  of  an 
ordinary-sized  man,  is  from  three  to  four  gallons.  Of 
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this,  from  one-fourth  to  one-third  is  supposed  to  be 
contained  in  the  arteries, and  from  two-thirds  to  three- 
fourths  in  the  veins  (37!»),  a  large  proportion  of  the 
whole  being  in  the  arterial  and  venous  capillary  ves- 
sels (313).  In  civic  life,  the  ventricles  of  the  heart 
in  healthy  adults  contract  from  seventy  to  seventy, 
five  times  in  a  minute  ;  and  it  is  supposed  that  the 
left  ventricle  throws  into  the  aorta  from  one  to  tAvo 
ounces  of  blood  at  every  contraction,  and  that  a  quan. 
tity  equal  to  the  whole  volume  of  blood  in  the  body 
passes  through  the  heart  as  often  as  once  in  three 
minutes.  In  a  new-born  infant  the  heart  contracts 
about  one  hundred  and  forty  times  in  a  minute  ;  in 
the  first  year  of  life,  about  one  hundred  and  twenty, 
four  times ;  and  in  the  second  year,  one  hundred  and 
ten,  and  in  the  third  year,  ninety-six  times  in  a 
minute.  In  the  decline  of  life,  the  contraction  of  the 
heart  diminishes  in  frequency,  and  in  old  age  the 
pulse  does  not  exceed  sixty  in  a  minute.  The  rapidity 
of  the  circulation,  however,  varies  in  different  indivi- 
duals according  to  difl'erent  circumstances,  habits, 
etc.  In  some  men  the  heart  regularly  contracts  more 
than  four  thousand  times  in  an  hour ;  in  others,  less 
than  three  thousand.  This  dift'erence,  as  we  shall 
see  hereafter  (009),  as  a  general  fact,  depends  much 
on  dietetic  and  other  voluntary  habits. 

477-  The  blood,  like  the  chyle  and  other  substances 
of  the  body,  has  repeatedly  been  analyzed  by  the 
chemists,  and  we  have  been  told  the  precise  quanti- 
ties of  the  muriate  of  soda  and  potash,  of  phosphate 
of  lime,  iron,  sulphur,  etc.,  contained  in  it ;  but  with- 
out the  least  advantage  to  physiology,  therapeutics, 
or  dietetics.  On  no  one  of  these  points  has  the  che- 
mical analysis  of  the  blood  thrown  the  least  ray  of 
light ;  for  it  is  not  with  a  fluid  composed  on  the  prin- 
ciples of  inorganic  chemistry,  of  certain  proportions 
of  certain  chemical  elements,  that  the  physiologist 
or  the  physician  has  to  do,  but  with  a  living  fluid, 
elaborated  by  vital  processes,  and  subject  to  the  laws 
and  conditions  of  vitality. 

478.  The  blood  is  most  indubitably  a  living  fluid 
(203),  and  its  vitality  is  susceptible  of  very  consider- 
able increase  and  diminution.  That  it  has  vitality 
in  itself  has  repeatedly  been,  and  may  easily  be, 
proved  by  conclusive  experiments  ;  still,  however,  its 
intrinsic  vitality  cannot  long  be  sustained  out  of  the 
living  vessel  to  which  it  belongs.  Taken  from  the 
living  vase,  it  loses  its  vitality  in  a  few  minutes  ;  but 
if  a  quantity  of  blood  be  confined  to  a  portion  of  a 
living  and  healthy  artery,  its  vitality  will  be  preserv- 
ed as  long  as  the  healthy  vitality  of  the  artery  re- 
mains. The  preservation  of  the  vitality  of  the  blood, 
therefore,  depends  on  the  living  vessels  in  which  it 
flows,  or  rather  on  the  nerves  of  organic  life  which 
preside  over  the  functions  of  those  vessels  (219),  and 
the  degree  of  vitality  in  the  blood  varies  with  the 
general  condition  of  these  nerves,  and  the  general 
condition  of  these  nerves  depends  very  much  on  the 
character  and  condition  of  the  blood. 

479.  If  the  quantity  of  blood  in  the  system  be  ex- 
cessive, there  is  a  tendency  to  special  or  general  con- 
gestion, inflammation,  and  death.  On  the  other  hand, 
if  the  quantity  of  blood  be  too  far  reduced,  the  func- 
tional energy  of  the  nervous  system  is  diminished, 
the  conservative  power  of  the  blood-vessels  is  impaired, 
and  the  intrinsic  vitality  of  the  blood  is  commensu- 
rately  lessened.  Hence,  if  a  healthy  robust  man  be 
copiously  bled,  and  then  several  smaller  portions  of 
blood  be  taken  from  him  at  short  intervals,  each  suc- 
cessive portion  will  lose  its  vitality  sooner  than  the 
preceding  one.  The  specific  gravity  of  the  blood  is 
Uttle  more  than  that  of  water :  it  has  been  affirmed 
however,  that  '  the  more  perfect  the  organization  of 
the  blood,  or  the  higher  the  degree  of  vitality  it  pos- 
sesses, the  greater  appears  to  be  its  specific  gravity.' 

480.  By  some  physiologists  the  blood  is  considered 
a  homogenous  fluid,  while  others  assert  that  it  is  a 


complicated  compound  of  all  the  substances  which 
compose  the  various  solids  and  fluids  of  the  living 
body;  the  substances  of  the  bones,  cartilages,  liga- 
ments, tendons,  membranes,  muscles,  nerves,  bile 
salivary,  gastric,  pancreatic,  and  other  fluids,  etc' 
ready  formed,  and  all  mixed  up  together  in  the  blood 
like  the  materials  of  the  world  in  the  fabled  chaos  ' 
and  all  that  is  further  necessary  for  the  arrangement 
of  these  materials  into  the  several  structures  and  or. 
gans  ofthe  body,  is  to  have  the  blood  pass  through 
certain  strainers  which  are  so  constructed  and  situa- 
ted as  to  separate  out  and  retain  each  material  in  its 
proper  place.  But  this  is  obviously  an  expedient 
to  cover  human  ignorance  with  the  guise  of  science ; 
a  purely  hypothetical  attempt  to  explain  the  operal 
tions  and  results  of  the  vital  economy  upon  chemical 
and  mechanical  principles. 

481.  While  the  blood  is  healthfullyflowing  in  its  liv- 
ing vessels,  it  is  impossible  for  us  to  investigate  its  pro- 
perties ;  and  it  is  equally  impossible  for  us  to  know 
how  soon  our  meddling  with  it  may  efl'ect  essential 
changes  in  its  character.  The  furthest,  therefore, 
that  our  knowledge  of  the  living  blood  extends,  is 
that  when  first  taken  from  the  living  and  healthy 
vessels,  and  examined  under  a  microscope,  it  is  fouad 
to  be  composed  of  a  fluid  containing  innumerable 
minute  globules,  which  are  surrounded  by  a  kind  of 
pellicle  or  tunic  of  coloring  matter  (459,  474).  A 
substance  called  fibrin  is  also  said  to  be  contained  in 
the  blood ;  but  there  is  reason  to  believe  that  the 
fibrin  is  nothing  more  thasti  an  arrangement  of  the 
globules  just  named,  divested  of  their  coloring  matter, 
and  that  the  fibrin  as  such  is  not  to  be  found  in  the 
actively  circulating  blood. 

482.  When  taken  from  the  living  vase  and  permit- 
ted to  stand  a  short  time,  the  blood  coagulates,  or  a 
portion  of  it  gathers  into  a  thick  clot  called  the  cras- 
sanientum,  and  the  remaining  portion  is  a  thin,  tran- 
sparent fluid  of  a  greenish  and  yellowish  appearance 
and  saltish  taste,*  and  is  called  serum.  By  washing 
the  clot  freely  in  water,  its  coloring  matter  is  removed, 
and  it  becomes  white  and  has  a  fibrous  appearance. 
When  putrefaction  commences  in  the  blood  taken 
from  the  living  body,  it  attacks  rather  the  coagulum 
than  the  serous  poi-tion,  aud  this  is  true  also  of  the 
chyle. 

488.  This  is  as  far  as  the  pliystologist  can  push  his 
analysis  of  the  blood  ;  and  this,  taken  in  connexion 
with  several  important  facts  and  phenomena  which 
constantly  take  place  in  the  living  system,  justifies 
the  conclusion  that  the  blood  is  not  a  homogenous 
fluid,  but  naturally  consists  of  innumerable  globules 
or  corpuscles  of  animahzed  matter  held  in  a  fluid 
state  by  an  aqueous  menstruum,  or  diluent,  and  that 
the  vitality  of  the  blood  wholly  resides  in  the 
globules. 

484.  I  have  said  (440),  that  Water  appears  to  pass 
from  the  stomach  into  the  circulation  with  very  little 
if  any  change  ;  and  it  is  a  well  known  fact,  that  all 
the  absorbent  vessels  of  the  body  pour  their  contents 
of  every  kind,  whether  assimilated  or  not,  whether 
salutary  or  deleterious,  into  the  veins.  It  is  also 
well  known  that  large  quantities  of  water,  holding 
saline  substances  in  solution,  may  be  injected  directly 
into  the  veins  of  living  animals  without  destroying 
life.  Castor -oil  and  other  medicinal  substances  may 
likewise  be  introduced  in  the  same  manner ;  and 
alcohol  and  other  poisonous  substances  pass  imchang. 
ed  from  the  stomach,  and  mingle  with  the  blood  (448). 
Indeed  alcohol  is  sometimes  present  in  the  blood  in 
so  large  a  quantity  and  so  concentrated  a  form,  as 

*  It  is  by  no  means  certain  that  the  saltish  taste  of  the  serum 
of  the  blood  is  not  wholly  attributable  to  the  dietetic  use  of  salt. 
Dr.  James,  formerly  of  the  United  States  army,  informed  me  in 
the  summer  of  1835,  that  the  soldiers  on  the  remote  western  fron- 
tiers used  no  salt  with  their  food  when  he  was  with  tliem,  and 
that  he  found  their  sensible  perspiration  to  be  as  free  fh)m  the 
taste  of  salt  as  pure  water. 
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not  only  to  be  readily  detected  by  the  senses  of  smell 
and  taste,  but  also  to  burn  freely  with  a  blue  flame 
when  touched  by  a  lighted  candle.  When  death  is 
caused  by  lightning,  it  is  well  known  that  the  blood 
remains  in  a  fluid  state  incapable  of  coagulating ;  and 
in  several  forms  of  malignant  putrid  fever,  the  corpus- 
cles of  the  blood  are  broken  down  and  lose  the  power 
of  coagulating  (482);  and  in  some  instances  there  are 
manifest  evidences  that  putrefaction  has  commenced 
in  the  globules  of  the  blood  before  the  life  of  the  body 
is  extinct. 

485.  All  these  facts  seem  to  prove  conclusively, 
that  the  blood  cannot  be  a  homogenous  fluid,  and 
that  the  serum  of  the  blood  cannot  possess  any  de- 
gree of  vitality  ;  and  they  leave  little  room  to  doubt, 
that  what  is  called  the  coloring  matter  which  sur- 
rounds the  vitalized  globules  (481),  is  intended  to 
shield  them  from  the  pernicious  properties  or  influences 
of  such  foreign  matters  as  may  find  their  way  into  the 
llood-vessels,  and  become  mixed  with  the  serum  of  the 
Hood.  AVhile  the  animalized  corpuscles  remain  in 
the  lacteals  and  other  vessels,  where,  in  the  normal 
state  of  the  system,  only  assimilated  fluids  are  per- 
mitted to  enter,  they  are  not  invested  with  those  p.el- 
licles  or  coverings  which  become  red  in  the  lungs,  or 
at  least  not  until  they  reach  the  thoracic  dnct  (459), 
and  are  about  to  pass  into  the  veins  ;  and  when  they 
finally  enter  into  the  arrangements  of  organized  struc- 
ture, they  are  again  divested  of  those  tunics ;  and 
hence  it  appears  that  they  are  only  thus  covered 
while  travelling  in  the  common  highway  of  the  circu- 
lation, where  they  are  continually  exposed  to  the  con- 
tact and  influence  of  foreign  and  unassimilated  sub- 
stances. 

486.  It  is  probably  from  the  serous  portion  of  the 
blood  mainly,  that  the  excrementitious  secretions 
and  exhalations  are  made ;  and  the  impurities  which 
sometimes  accumulate  in  the  blood  from  special  or 
general  derangement  of  function,  are  probably  con- 
tained in  this  menstruum;  and  it  is  possible  that  they 
exert  their  deleterious  influence  first  on  the  nervous 
tissue  of  the  blood-vessels  (230),  and  through  them 
on  the  nerves  of  organic  life  generally,  producing  ir- 
ritation and  morbid  alfection,  which  involves  the 
blood-vessels,  and  by  them  is  communicated  to  the 
living  globules  of  the  blood,  and  thus  producing  a 
general  fever,  which  is  modified  in  type  and  symptoms 
by  various  circumstances.  Hence,  the  intense  thirst 
which  usually  attends  a  fever,  and  which  may  be  an 
instinctive  demand  for  water  to  displace  the  offensive 
serum  and  allay  the  preternatural  heat  and  action ; 
and  hence  also  the  interesting  fact,  than  pure  soft 
■water,  freely  administered,  is  decidedly  the  most  ef- 
ficient febrifuge  in  nature.  The  most  violent  fevers 
have  been  subdued  by  it  with  astonishing  rapidity, 
when  the  ordinai-y  means  of  medical  practice  had 
proved  utterly  ineffectual.  I  confess,  however,  that 
this  is  mere  speculation  ;  but  it  seems  to  me  to  be  cor- 
roborated by  all  known  facts  relating  to  the  subject. 
Yet  I  do  not  by  any  means  suggest  this  as  a  univer- 
sal theory  of  fever,  but  merely  as  one  of  the  means  by 
which  fever  is  induced. 

ANIMAL  HEAT. 

487.  The  temperature  of  the  human  blood,  I  have 
said  (129),  is,  in  a  healthy  state  of  the  body,  ordin- 
arily about  98  degrees  Fah.  It  rises  above  and  falls 
below  this  point,  some  few  degrees  in  particular  states 
of  disease;  but  in  the  vigorous  health  of  the  body, 
the  differences  in  external  temperature  seem  to  have 
very  little  effect  on  it,  the  blood  being  always  about 
the  same  temperature  whether  the  individual  is  tra- 
velling upon  the  polar  seas  or  under  the  meridian 
line. 

488.  Many  attempts  have  been  made  to  account  for 
animal  heat,  on  the  principles  of  inorganic  chemistry ; 
and  no  one  of  them,  as  I  have  already  observed  (4CC, 


407),  has  been  more  ingenioiisly  constructed  and  more 
plausibly  supported  than  that  of  Mr.  Crawford,  and 
no  one  has  been  so  generally  received.  And  even 
yet,  though  the  essential  defects  of  Mr.  Crawford's 
theory  Jiave  been  demonstrated,  many  physiologists 
seem  disposed  to  cling  to  the  notion  that  respiration 
is  in  some  way  or  other  the  immediate  source  of  ani. 
mal  heat,  because  there  appears  to  be  a  close  relation, 
say  they,  between  the  degree  of  heat  in  the  body  and 
the  quantity  of  oxygen  consumed.  But  this  reason, 
ing  appears  to  me  to  be  very  inconclusive.  We  have 
seen  that  the  vital  properties  which  constitute  the 
functional  powers  of  all  the  tissues  and  organs  in  the 
body,  are  rapidly  exhausted  by  action,  and  that  they 
are  replenished  entirely  by  the  constant  supply  of 
fresh  portions  of  arterial  blood  (370).  This  supply 
being  withheld,  the  muscles  soon  loose  their  suscepti- 
bility to  the  stimulus  of  motion,  and  their  power  of 
contractility ;  the  sensorial  power  of  the  nerves,  is 
immediately  suspended,  and  the  nervous  power'  is 
very  soon  lost  (401).  We  have  seen  also,  that  the 
blood  cannot  be  purified,  renovated,  and  fitted  for  the 
replenishment  of  the  exhaustions  of  the  system,  with- 
out the  function  of  respiration,  and  that  oxygen  is 
essential  to  this  function  (472).  In  this  view  of  the 
subject,  oxygen  is  certainly  essential  to  the  calorific 
function  or  the  production  of  animal  heat,  but  not  as 
a  chemical  element  depending  on  its  chemical  proper- 
ties and  combinations  (139). 

489.  Animal  heat,  like  voluntary  animal  phospho- 
rescence and  electricity,  is  most  unquestionably  a  re- 
sult of  vital  function,  depending  immediately  on  the 
vital  properties  and  functional  powers  of  the  nerves 
of  organic  life  (228).  Whatever,  therefore,  impairs 
the  health  of  the  system  of  nerves,  diminishes  the 
power  of  the  living  body  to  regulate  its  own  temper- 
ature. Hence  spirit-drinkers,  except  when  under  the 
direct  influence  of  the  alcoholic  stimulus,  have  less 
power  to  resist  cold,  in  proportion  as  the  health  of 
their  nervous  system  has  been  impaired  by  the  poi- 
son. Indigestion  also,  and  all  other  difiiculties  of  the 
stomach  and  intestinal  tube,  connected  with  the  gene- 
ral condition  of  the  nerves  of  organic  life,  diminish 
the  vital  powers  of  reaction  against  cold.  Whether 
the  production  of  animal  heat,  therefore,  be  a  process 
of  secretion,  or  a  function  peculiar  to  itself,  or  nearly 
resembling  that  of  animal  phosphorescence  and  elec- 
tricity, I  do  not  pretend  to  say  ;  but  I  am  entirely 
confident  that  it  is  purely  a  vital  function,  depending 
immediately  on  the  vital  properties  and  functional 
powers  of  the  nerves  of  organic  life. 

490.  The  relaxing  and  debilitating  effects  of  con- 
tinued heat,  always  diminish  the  power  of  the  body 
to  sustain  sudden  and  severe  cold.  They  also  dimin- 
ish the  powers  of  digestion  and  general  nutrition, 
and  render  the  system  more  susceptible  of  injury 
from  dietetic  irregularities  and  excesses  ;  and,  on  the 
other  hand,  except  in  special  cases  of  disease,  con- 
tinued cold  weather,  if  it  be  not  too  intense,  invigor- 
ates  all  the  functional  powers  of  the  body,  increasing 
greatly  its  ability  to  generate  heat  and  maintain  a 
uniform  temperature,  and  commensurately  increasing 
the  powers  of  digestion  and  general  nutrition ;  but 
sudden  and  extreme  cold  depresses  all  the  physiologi- 
cal powers  of  the  system  (229). 

491.  Heat,  I  have  said  (129),  rjtfliates  from  the 
living  body  in  the  same  manner  as  it  does  from  inor- 
ganic  bodies  ;  hence,  as  a  general  fact,  the  tempera- 
ture of  living  bodies  is  lower  near  the  surface  than  in 
the  more  central  parts  ;  but  this  by  no  means  sus- 
tains the  conjecture  that  the  calorific  function  is  pecu- 
liar  to  the  internal  parts.  It  is  probably  not  peculiar 
to  any  particular  part  of  the  system,  but  is  as  univer- 
sal as  the  distribution  of  the  nerves  of  organic  life 
and  the  blood-vessels, 

492.  The  interests  of  the  vital  economy  seem  to 
require  that  the  blood  under  the  vital  control  should 
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be  easily  preserved  in  a  state  of  fluidity,  and  at  the 
same  time  be  capable  of  becoming  solid  with  ease. 
And  it  appears  from  numerous  experiments  that  the 
blood  most  readily  coagulates  at  its  natural  tempera- 
ture of  98  degrees  Fah.,  and  that  any  considerable 
variation  from  this  point  impairs  and  even  destroys 
its  coagulating  power. 

KUTRITION. 

493.  The  blood  being  distributed  by  the  arteries 
to  every  part  of  the  body  which  requires  nourishment 
(475),  is  regularly  appropriated  according  to  the 
wants  of  the  several  parts  ;  and  with  most  uiideviat- 
ing  accuracy  and  integrity,  every  structure  is  fur- 
nished with  fresh  supplies  of  its  own  proper  substance. 
The  bones,  cartilages,  ligaments,  tendons,  membranes, 
muscles,  and  nerves,  all  continually  receive  new  jmr- 
tions  of  homogenous  matter,  elaborated  by  the  vital 
processes  from  one  and  the  same  current  of  blood. 
How  these  ultimate  processes  of  assimilation  or  struc- 
ture are  eflFected  is  wholly  unknown.  Various  con- 
jectures have  been  advanced  on  the  subject,  but  they 
have  begun  and  ended  in  guessing  and  hypothesis. 
I  have  already  alluded  to  the  notion  (480),  which 
attributes  to  the  ultimate  vessels  the  office  of  strain- 
ers, that  merely  separate  from  the  blood  substances 
already  formed  in  that  common  fluid ;  yet  it  is  well 
known  that  not  a  trace  of  gelatin  has  ever  been  found 
in  the  blood,  although  this  substance  probably  enters 
more  extensively  into  the  solid  forms  of  matter  than 
any  other  in  the  body.  Some  physiologists,  as  I 
have  said  (375),  have  imagined  that  there  is  a  system 
of  vessels  called  exhalants  connected  with  the  capil- 
lary system,  which  perform  the  ultimate  processes  of 
nutrition.  Other  and  very  eminent  physiologists 
suppose  that  the  capillary  extremities  of  the  arteries 
secrete  and  deposite  in  its  proper  place  and  manner 
the  substance  of  each  particular  structure  in  the 
body;  and  they  assure  us  that,  with  the  utmost 
powtrs  of  the  microscope,  they  are  unable  to  detect 
any  difference  between  the  vessels  which  secrete  one 
substance  and  those  which  secrete  another  ;  that  even 
those  which  supply  the  teeth  and  those  which  support 
the  brain  appear  extremely  alike ;  and  yet  the  sub- 
stances which  they  secrete  from  the  same  blood  are 
as  extremelv  unlike  as  any  two  in  nature.  The  ves- 
sels which  form  and  nourish  the  cartilages,  ligaments, 
tendons,  serous  membrane,  etc.,  are  said  to  circulate 
only  white  blood  (185),  and  some  have  supposed  it  is 
because  they  are  too  small  to  circulate  the  red  glob- 
ules; but  this  is  a  mere  conjecture,  and  the  reason 
assigned  is  of  quite  too  mechanical  a  nature  for  a  phy- 
siological explanation. 

494.  From  the  commencement  of  chymification  to 
the  ultimate  function  of  structure,  therefore,  and  in- 
deed to  the  ultimate  function  of  decomposition  and 
elimination  of  the  effete  or  worn  out  matter  of  the 
body,  all  the  changes  are  unquestionably  effected  by 
the  processes  of  vital  chemistry,  which  decompose  the 
simplest  known  forms  of  matter  (139),  and  whose 
analytical  and  synthetical  operations  are  governed  by 
laws  peculiar  to  vitality,  and  in  direct  opposition  to 
the  affinities  of  inorganic  chemistry  (121 — 123). 

495.  Besides  supplying  the  ordinary  wants  of  the 
body  by  the  general  function  of  nutrition,  the  vital 
economy  possesses  the  power,  to  a  certain  extant,  of 
repairing  the  injuries  which  are  done  to  it  by  phy- 
sical violence.  If  a  bone  be  broken,  or  a  muscle  or 
a  nerve  be  wounded,  and  if  the  system  be  in  a  proper 
state  of  health,  the  vital  economy  immediately  sets 
about  healing  the  breach.  The  blood  which  flows 
from  the  wounded  vessels,  by  a  law  of  the  economy, 
coagulates  in  the  breach,  for  the  double  purpose  of 
stanching  the  wound,  and  of  forming  a  matrix  for  the 
regeneration  of  the  parts.  Very  soon  mmute  vessels 
shoot  out  from  the  living  parts  into  the  coagulum  ot 
the  blood,  and  immediately  commence  their  opera- 


tions, and  deposite  bony  matter  where  it  is  required  to 
unite  a  fractured  bone,  and  nervous  substance  to  heal 
the  wounded  nerve,  etc.  But  the  vital  economy 
seems  not  to  possess  the  power  of  reproducing  the  true 
muscle  (201),  and  therefore  when  any  fleshy  part  has 
been  wounded,  its  breach  is  repaired  by  a  gelatinous 
substance  which  gradually  becomes  hard,  and  some- 
times assumes  something  of  the  fibrous  appearance. 
It  however  so  perfectly  unites  the  divided  muscles  as 
to  restore  its  functional  power. 

490.  In  this  wonderful  process  of  healing,  the  little 
vessels  employed  in  furnishing  the  matter  for  the  sev- 
eral structures  seem  to  know  precisely  where  to  com- 
mence and  where  to  end  their  labors  ;  and  unless  dis- 
turbed and  driven  to  irregular  operations  by  irritating 
causes,  they  never  leave  their  labor  incomplete,  nor 
go  beyond  their  proper  bounds.  But  under  the  con- 
stant abuses  of  the  body,  when  the  nerves  of  organic 
life  are  continually  tortured,  and  the  vital  economy 
generally  disturbed,  by  the  unhealthy  habits  of  the 
individual,  not  only  in  the  process  of  healing  a  woun- 
ded part,  but  in  the  ordinary  function  of  nutrition, 
substances  will  be  misplaced  or  imperfectly  elaborated, 
and  diseased  structure  will  be  the  result. 

SECRETIOK. 

497.  The  common  current  of  blood  from  which  the 
solids  of  the  body  are  elaborated,  is  also  the  source 
from  which  the  different  vessels  (331)  and  follicles 
(333)  and  glands  (334)  exhale  or  secrete  (330)  the 
aqueous  fluid  or  vapor  which  everywhere  perspires 
from  the  external  skin,  and  from  the  mucous  mem- 
brane of  the  alimentary  cavity  (339)  and  of  the  lungs 
and  nose  and  ears  and  eyes  and  every  other  part ;  and 
that  which  exhales  from.the  serous  membrane  of  the 
closed  cavities  (178),  aud  moistens  and  lubricates  the 
heart  (368)  and  all  other  organs  and  parts  in  the  thorax 
and  abdomen  (175);  and  that  which  moistens  the 
brain  (272)  and  the  spinal  marrow ;  and  the  glairy 
fluid  which  lubricates  the  joints  (185)  and  the  tendons, 
etc.  (195)  ;  and  the  serous  fluid  of  the  proper  cellular 
tissue  ( 171 );  and  the  adipose  matter  (178)  of  the  same 
tissue  (498)  ;  and  the  marrow  of  the  bones  (179)  ;  and 
the  humors  of  the  eye  (409) ;  and  the  mucus  (333) 
which  everywhere  lubricates  the  surface,  and  imbeds 
and  protects  the  delicate  vessels  and  nerves  of  the 
mucous  membrane  (339)  and  external  skin  (187)  ; 
and  the  oily  matter  which  anoints  the  skin  and  hair 
(421) ;  and  the  wax  of  the  ear  (333) ;  and  the  tears 
(413),  and  the  saliva  (340),  and  the  gastric  juice  (332), 
and  the  pancreatic  fluid  (447),  and  the  bile  (451),  and 
the  secretion  of  the  kidneys,  and  every  other  secreted 
and  excreted  fluid  and  substances  of  the  body,  which 
are  subservient  to  the  lubricating  and  solvent  purposes 
of  the  vital  economy,  or  are  eliminated  from  the  vital 
domain  for  the  purposes  of  purification.  But  how 
these  secretions  are  effected,  we  know  as  little  as  we 
do  how  the  substances  which  enter  into  the  solid  struc- 
tures are  produced.  All  that  is  known  on  the  subject, 
however,  warrants  the  conclusion  that  the  vital  forces 
possess  something  like  a  transmuting  power  (62),  as 
they  continually  elaborate  from  a  few  kinds,  and  even 
from  a  single  article  of  food  and  the  atmospheric  air, 
all  the  different  substances  of  the  body,  with  natures 
and  properties  so  diversified,  so  different ;  and  which 
when  analyzed  by  the  chemist,  afford  many  substan- 
ces which  cannot  be  accounted  for  from  any  thing 
contained  in  the  blood,  nor  upon  any  known  P"n''i- 
ples  of  chemical  analysis  and  combination.  All  these 
substances  have  been  repeatedly  analysed,  and  the 
chemical  results  precisely  stated,  but  ^''^"ut  any 
advantage  to  physiology  or  therapeutics  (-131). 

498.  Concerning  the  adipose  matter,  or  fat,  which 
transudes  from  the  arterial  capillaries,  or  is  m  some 
other  manner  deposited  in  many  parts  of  the  cellular 
tissue  (178,  497),  different  opinions  have  been  enter- 
tained.   It  is  contained  in  little  cells,  which  vary 
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exceedingly  in  size,  form,  and  disposition,  and  which 
do  not  communicate  with  each  other.  It  is  said  to  be 
always  found  in  the  celhjlar  tissue  of  the  orbits  of  the 
eyes,  the  soles  of  the  feet,  the  pulp  of  the  fingers  and 
that  of  the  toes  ;  and  to  be  frequently  found,  and  some- 
times in  great  abundance,  in  the  cellular  tissue  under 
the  skin,  and  in  that  which  surrounds  the  heart, 
kidnevs,  etc.;  while  in  the  eyelids,  the  interior  of  the 
skull.'of  the  brain,  the  eyes,  ears,  nose,  lungs,  intesti- 
nal canal,  glands,  and  some  other  parts,  it  is  never 
found,  except  as  the  effect  of  disease.  The  quantity 
of  this  oily  matter  or  fat  in  the  human  body  varies 
greatly  in  different  individuals,  and  in  the  same  indi- 
vidual at  different  times  (178).  In  some  instances  it 
constitutes  a  very  considerable  proportion  of  the  bulk 
and  weight  of  the  whole  body.  Various  opinions  have 
been  entertained  in  regard  to  the  use  of  this  substance 
in  the  animal  organic  economy.  In  the  orbits  of  the 
eyes,  the  soles  of  the  feet,  and  other  parts  where  it  is 
most  invariably  found,  it  is  supposed  to  serve  the  pur- 
pose of  the  elastic  cushions,  giving  facility  to  move- 
ments,  diminishing  the  effect  of  pressure,  etc.  Under 
the  skin,  it  is  supposed,  as  a  non-conducter  of  heat, 
to  assist  in  preserving  the  natural  temperature  of  the 
body,  and  protecting  the  vital  domain  from  the  effects 
of  severe  cold  ;  and  generally,  it  is  thought  to  be  sub- 
servient in  some  meastire  to  the  lubrication  of  the 
solids ;  and  also  to  prevent  excessive  sensibility.  It 
is,  moreover,  a  prevailing  opinion  among  physiologists, 
that  the  disposition  of  this  matter  in  the  cellular  tissue 
is  a  provision  of  nature  against  the  emergencies  of 
famine.  They  suppose  that  when,  by  any  means,  the 
food  of  an  animal  is  long  cut  off,  as  in  the  case  of  hi- 
bernation  or  torpor  through  the  winter,  the  vital  eco- 
nomy  lays  hold  of  its  adipose  deposites,  as  bees  do  upon 
their  honey,  and  reconverts  it  into  blood  for  the  nour- 
ishment of  the  system  ;  and  this  is  inferred  from  the 
fact  that  the  bear  and  other  hihernating  animals,  on 
entering  into  the  torpid  state  for  the  winter,  have  gen. 
erally  a  considerable  quantity  of  fat  in  their  bodies, 
and  that  when  they  come  out  in  the  spring,  it  is  all 
gone,  and  they  are  exceedingly  lean.  But  this  does 
not  appear  to  be  conclusive.  If  an  ox  be  stall-fed  till 
he  becomes  very  fat,  and  then  put  to  hard  labor  for 
several  months,  he  will  lose  a  large  proportion  of  his 
fat,  even  though  he  be  as  highly  fed  during  the  whole 
time  of  his  labor  as  he  was  in  the  stall,  and  receive  all 
the  food  that  he  will  eat,  and  all  that  his  vital  economy 
can  healthfully  dispose  of.  But  in  this  case  it  will 
hardly  be  said  that  the  adipose  matter  is  re-absorbed 

I  for  the  nourishment  of  the  system.  Again,  if  the  fat 
be  designed  for  the  nourishment  of  the  body  during 

!  protracted  fasts,  etc.,  then  if  a  very  fat  man,  in  the 
enjoyment  of  whatis  ordinarily  considered  good  health, 
and  a  lean  man  in  good  health,  be  shut  up  together, 
and  condemned  to  die  of  starvation,  the  fat  man  ought 
to  diminish  in  weight  much  more  slowly,  and  to  live 
considerably  longer,  than  the  lean  man ;  but  directly 
tha  contrary  of  this  is  true.  The  lean  man  will  lose 
in  weight  much  more  slowly,  and  live  several  days 

,    longer  than  the  fat  man,  in  spite  of  all  the  nourish- 

j    ment  which  the  latter  may  derive  from  his  adipose 

{  deposites. 

j       499.  That  the  adipose  matter  of  perfectly  healthy 
I    bodies,  like  the  marrow  of  the  bones  (179)  is  subser- 
vient to  some  important  purposes  in  the  organic  econ- 
omy, cannot  be  doubted ;  but  it  is  not  necessary  to 
infer  from  any  known  facts  relating  to  it,  that  its"  ex- 
tensive accumulation  in  the  cellular  tissue  is  a  provi- 
sion of  nature  for  nutrient  purposes,  nor  that  it  is 
employed  for  such  purposes  during  long  fasts.  We 
have  seen  (314)  that  in  the  grand  operations  of  the  vital 
economy,  the  two  great  processes  of  composition  and 
j    decomposition  are  continually  going  on  :  new  matter 
I    is  constantly  added  by  the  general  function  of  nutri- 
\    Won  to  every  structure  and  substance  of  the  body,  and 
old  matter  is  constantly  withdrawn  and  eliminated  by 


the  general  function  of  absorption  and  excretion,  from 
every  structure  and  substance.  In  a  perfectly  healthy 
state  of  the  system,  while  the  functional  power  and 
integrity  of  all  the  organs  is  preserved,  a  nice  equil- 
ibrium is  always  maintained  between  the  two  great 
processes.  But  if  from  excessive  alimentation,  want 
of  exercise,  or  any  other  cause,  this  equilibrium  be 
destroyed,  and  the  function  of  nutrition  becomes  ex- 
cessive, disease  in  some  form  or  other  must  speedily 
result,  or  the  vital  economy  must  have  some  extraor- 
dinary mode  of  relief.  More  nutritious  matter  is  re- 
ceived into  the  vital  domain  than  the  wants  of  the  vital 
economy  demand,  and  m.ore  than  its  powers  can  regu- 
larly dispose  of.  None  of  the  regular  tissues  or  struc- 
tures of  the  system  can  incorporate  it,  and  it  cannot 
be  eliminated  from  the  vital  domain  as  fast  as  it  is 
received.  In  this  exigency  it  must  be  disposed  of  in 
the  safest  manner  possible,  as  a  temporary  resource. 
The  cellular  tissue,  we  have  seen  (168),  is' the  lowest 
order  of  animal  structure ;  the  lowest  in  vital  endow- 
ment and  functional  character  :  and  of  all  the  forms 
of  this  general  structure,  that  in  which  the  adipose 
matter  is  deposited  (178),  is  the  lowest  species.  In 
the  cells  of  this  loose  tissue,  which  is  simply  emplo>ed 
as  a  kind  of  web  to  connect  other  and  more  important 
tissues  and  parts  (171),  the  vital  economy,  therefore, 
may,  with  greatest  safety,  in  its  particular  emergen- 
cies, deposite  for  a  time  whatever  substances  it  is 
obliged  to  dispose  of  in  the  most  expeditious  and  con- 
venient manner,  and  which  it  is  not  able  to  eliminate 
from  the  vital  domain  ;  for  in  these  cells,  such  substan- 
ces are  at  the  greatest  remove  from  any  important 
vital  power  or  function  that  they  can  be  within  the 
domain ;  and  hence  it  is  that  such  substances  are 
deposited  in  this  tissue;  and  some  of  the  substances 
which  are  deposited  here,  and  in  some  cases  retained 
for  years,  are  of  the  most  deleterious  character,  as  we 
shall  see  hereafter  (1265).  Is  it  not  obvious,  therefore, 
that  the  adipose  matter  which  results  from  excessive 
alimentation,  is  temporarily  deposited  in  the  cellular 
tissue  as  a  necessary  expedient  of  the  vital  economy 
in  its  emergency  ? 

500.  It  is  a  general  law  of  the  vital  economy,  that 
when  by  any  means  the  general  function  of  decompo- 
sition exceeds  that  of  composition  or  nutrition,  the 
decomposing  absorbents  alway  first  lay  hold  of  and 
remove  those  substances  which  are  of  least  use  to  the 
economy  ;  and  hence  all  morbid  accumulations,  such 
as  wens,  tumors,  abscesses,  etc.,  are  rapidly  diminish- 
ed and  often  wholly  removed  under  severe  and  pro- 
tracted abstinence  and  fasting.  When  by  an  excess 
of  the  general  function  of  nutrition,  a  considerable 
quantity  of  adipose  matter  has  been  deposited  in  the 
cellular  tissue,  therefore,  if  active  exercise  be  consid- 
erably increased,  or  the  quantity  of  food  be  consid- 
erably diminished,  the  decomposing  and  eliminating 
organs  of  the  system,  by  all  that  their  functions  are 
relatively  increased  upon  that  of  nutrition,  will  be 
employed  in  first  removing  the  adipose  matter,  in 
order  to  restore  the  system  to  the  most  perfectly 
healthy  condition. 

501.  The  accumulation  of  adipose  matter  in  the  hu- 
man body,  therefore,  always  evinces  more  or  less  of 
diseased  action  in  some  of  the  organs  concerned  in  the 
general  function  of  nutrition,  and  can  only  be  carried 
to  a  very  lim'ited  extent  without  degenerating  into 
serious  disease,  terminating  either  in  morbid  obesity, 
dropsy,  or  apoplexy,  or  reacting  with  violence  on  some 
of  the  organs  belonging  to  the  digestive  apparatus. 
Hence  the  notorious  fact,  that  almost  every  animal 
which  is  fatted  and  killed  for  human  food,  is  actually 
in  a  state  of  disease  when  butchered.  It  is  extremely 
difficult,  indeed  nearly  impossible,  to  find  in  the  butch- 
ers' markets  of  any  of  our  cities,  a  perfectly  healthy 
liver  from  a  fatted  animal ;  and  it  is  by  no  means  an 
uncommon  thing  for  fatted  hogs  to  die  of  disease  when 
jiist  about  to  be  killed  for  the  market. 
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SIZE  OP  THE  BODY,  DETERMIWATE. 

502.  But  since,  by  the  general  function  of  nutrition, 
new  matter  is  continuiilly  supplied  to  every  structure 
and  substance  in  the  body,  from  the  commencement 
of  our  existence  till  death  closes  our  temporal  career, 
why  do  not  our  bodies  continue  to  increase  in  size  as 
long  as  we  live?  Why  should  theygrowfromtheinfan- 
tile  form  to  the  stature  of  manhood,  and  thou  entirely 
cease  to  grow,  and  remain,  with  slight  variations  of 
bulk,  at  a  fixed  size  through  life  ?  The  general  econ- 
omy of  nutrition  by  which  the  body  attains  to  the  or- 
dinary stature  of  man,  so  far  as  we  can  perceive,  con- 
tinues its  operations  through  life.  What  then  de- 
fines the  proportions  of  our  "bodies  and  fixes  the  limits 
of  our  growth  ?  Human  science  can  make  no  deter- 
minate reply  to  these  interrogations;  and  in  his  at- 
tempts to  answer  them,  the  physiologist  can  only  rea- 
son from  the  general  laws  peculiar  to  living  bodies, 
and  from  the  phenomena,  facts,  and  analogies,  which 
indicate  the  laws  that  govern  the  development  and 
determine  the  form  and  size  of  all  organized  bodies. 
My  own  views  on  this  interesting  point  will  be  pre- 
sented in  a  subsequent  lecture.  Be  it  remembered, 
however,  that  the  difficulty  in  the  case  is  not  in  account- 
ing for  the  matter  which  is  constantly  supplied  to  the 
body  by  the  function  of  nutrition.  Because,  as  we  have 
just  seen  (499),  there  is  in  all  living  bodies  an  economy 
of  decomposition  and  elimination  as  extensive  as  that 
of  nutrition.  But  this  economy  is  in  active  operation 
during  the  whole  period  of  growth,  as  well  as  in  sub- 
seqiient  life;  and  the  question  is,  why,  under  the  active 
and  simultaneous  operations  of  the  composing  and  de- 
composing processes,  the  body  should  grow  to  a  cer- 
tain size,  and  then  entirely  cease  to  grow,  and  the  two 
processes,  as  a  general  fact,  balance  each  other  ever 
after  ? — or  if  they  do  not,  disease  in  some  form  or 
other  necessarily  results.  In  some  rare  instances,  it 
is  true,  the  human  body  continues  to  increase  in  bulk, 
till  it  •becomes  an  enormous  and  shapeless  mass,  as  in 
the  case  of  Daniel  Lambert  and  others.  But  these 
are  always  cases  of  disease,  and  the  subject  seldom 
reaches  the  middle  period  of  life.  Indeed,  as  I  have 
said  (501),  all  obesity  or  corpulence  is  a  species  of  dis- 
ease, and  denotes  a  want  of  integrity  in  some  of  the 
functions  of  the  system. 

DECOMPOSITION. 

503.  The  general  process  of  decomposition  is  sup- 
posed to  be  effected  principally  by  the  lymphatics  pro- 
per (387,  388),  which,  as  we  have  seen  (385),  arise 
from  every  surface  and  portion  of  the  body  ;  so  that 
there  is  scarcely  a  particle  of  matter  belonging  to  the 
whole  organic  system  which  is  not  within  the  reach 
of  their  action ;  and  they  are  supposed  to  be  contin- 
ually acting  on  every  structure  and  substance  in  the 
body  where  the  function  of  nutrition  is  performed, 
gradually  decomposing  and  resolving  to  a  limpid  fluid 
called  the  lymph,  the  hardest  bones  as  well  as  the  soft- 
est structures  and  still  less  consistent  secretions  and 
fluids  of  the  system.  And  thus,  by  the  constant  and 
regular  operations  of  the  nutritive  organs  on  the  one 
hand,  and  the  lymphatics  on  the  other,  every  structure 
in  the  living  body  is  continually  and  simultaneously 
undergoing  the  processes  of  composition  and  decompo- 
sition, of  renovation  and  decay  (314,  499).  Particle 
by  particle  of  new  matter  is  constantly  added  to  every 
structure,  from  the  fluid  blood;  and  at  the  same  time, 
particle  by  particle  of  old  matter  is  constantly  absor- 
bed from  every  structure,  and  converted  to  the  fluid 
lymph.  Sothat  while  the  organic  constitution  and  phy- 
siological identity  of  every  structure  and  of  the  whole 
system  remain  permament  through  life,  a  continual 
change  is  taking  place  in  the  particles  of  matter  of 
which  our  bodies  are  composed  ;  and,  according  to  the 
estimate  of  some  physiologists,  an  entire  change  of  all 
the  matter  in  our  bodies  is  completed  as  often  as  once 
in  seven  years  (314). 


504.  Besides  thus  regularly  absorbing  the  substance 
of  the  various  structures,  secretions,  exhalations,  etc., 
within  the  precincts  of  the  vital  domain,  the  lymphatics 
are  also  supposed  to  absorb  the  pus  and  other  kinds 
of  matter  which  disease  may  cause  to  form  or  accu- 
mulate in  any  part  of  the  system.  If  fluids  accumu- 
late in  any  of  the  closed  cavities,  these  vessels  are 
supposed  to  be  the  organs  by  which  they  are  taken 
up  and  removed;  and  it  is  likewise  supposed  by  some 
that  they  are  the  organs  which  in  the  lungs  and  ex- 
ternal skin  absorb  the  infectious  and  pestilential  pro- 
])erties  of  an  impure  atmosphere,  and  other  foreign 
matters.  But  this  last  opinion  may  be  considered 
questionable  (441,  442). 

505.  The  lymph  has  been  regarded  by  some  physi- 
ologists as  wholly  excrementitious  matter,  which  is 
returned  to  the  circulation  only  for  the  purpose  of 
being  presented  to  the  excretory  organs  which  elim- 
inate the  impurities  of  the  blood.  Others  consider 
it  as  of  a  very  different  character  and  destiny. 
They  say  that  the  lymphatics,  like  the  lacteals  (455), 
possess  an  assimilating  power  to  a  high  degree,  and 
that  all  the  substances  which  they  absorb  of  every  de- 
scription, are  converted  into  a  fluid  closely  resembling 
the  chyle  (459),  but  of  a  more  refined  and  sublimated 
quality  ;  and  that  it  is  returned  to  the  pulmonary  and 
general  circulation,  to  be  appropriated  to  the  most 
delicate  and  elevated  purposes  of  nutrition.  The  cor- 
rectness of  this  opinion,  however,  is  somewhat  doubt- 
ful. The  lymphatics  evidently  possess  an  assimilat. 
ing  power  (441),  by  which  they  convert  many,  if  not 
all,  of  the  substances  that  they  absorb,  into  a  nearly 
homogenous  fluid,  which  mingles  with  the  chyle  in 
the  thoracic  duct,  and  passes  with  it  into  the  blood- 
vessels (476).  And  when  suppUes  of  food  in  the  ali- 
mentary canal  are  exceedingly  small  or  entirely  cut 
off  for  a  considerable  time,  the  lymphatics  unques- 
tionably become  much  more  active  than  usual,  and 
prey  upon  the  adipose  and  other  substances  of  the  body 
(500),  forming  a  lymph  which  may  have  many  of  the 
characterestics  of  the  chyle  and  blood,  and  which  may, 
to  some  extent,  in  such  an  emergency,  serve  the  pur- 
poses of  nutrition.  But  in  the  ordinary  and  undis- 
turbed operations  of  the  vital  economy,  when  the  ali- 
mentary organs  are  duly  supplied  with  food,  it  is  pro- 
bable that  the  lymph,  formed  from  the  decomposed 
matter  of  the  body,  is  mainly  if  not  entirely  an  excre- 
mentitious substance. 

DEPURATION. 

50C.  The  impurities  which  are  continually  accumu. 
lating  in  the  blood,  by  the  return  of  the  worn-out 
matter  of  the  body  to  the  circulation,  and  by  the 
absorption  of  such  substances  as  are  unfitted  for  the 
wants  of  the  system,  are  incessantly  eliminated  or 
expelled  from  the  vital  domain  by  the  excretory  organs 
constituted  for  the  purpose.  The  lungs,  as  we  have 
seen  (479),  are  largely  concerned  in  this  work  of 
purification.  The  liver  (460)  is  associated  in  the  same 
general  function  ;  and  the  kidneys  excrete  a  large  pro- 
portion of  the  effete  matter  and  other  impurities  of 
the  blood.  The  mucous  membrane  of  the  alimentary 
canal  also  participates  to  some  extent  in  this  office; 
but  the  external  skin  (331)  probably  exceeds  any  other 
organ,  and  it  has  been  supposed  to  exceed  all  the  other 
depurating  organs  in  the  system,  in  the  qxcantity  of 
matter  which  it  eliminates.  It  is  in  some  measure  a 
respiratory  organ,  corresponding  in  function  with  the 
lungs  (479).  Like  these,  it  continually  consumes 
oxygen,  and  eliminates  carbonic  acid  gas  and  imper- 
ceptible vapor;  and  at  times  pours  forth  a  flood  of 
sensible  perspiration.  Foreign  and  unassimilated  sub- 
stances absorbed  from  the  alimentary  cavity  are  large- 
ly eliminated  from  the  vital  domain  by  the  skin ;  and 
the  decomposed  matter  of  the  body  is  continually 
passing  off  through  this  portion  of  the  great  limiting 
membrane  (330).    Since  the  commencement  of  the 
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seventeenth  century  the  opinion  has  generally  pre- 
vailed, which  was  advanced  by  Sanctoriiis,  that  the 
skin  ultimately  throws  ofF,  in  the  form  of  insensible 
perspiration,  something  more  than  one-half  of  all  the 
mattpr  which  enters  the  vital  domain.  Some  modern 
physiologists  have  questioned  the  accuracy  of  this 
estimate;  but  it  is  admitted  on  all  hands,  that  the 
skin  ia  one  of  the  most  important  depurating  organs 
of  the  system,  and  that  its  healthy  condition  and 
functional  integrity  are  of  immense  importance  to 
human  health  and  comfort. 

507-  The  depurating  organs,  as  I  have  stated  (28!)), 
reciprocate  with  each  other  in  function  to  a  consider- 
able extent,  even  in  the  healthy  state  of  the  body,  and 
in  a  diseased  condition  vicarious  function  is  often  at- 
tempted. Copious  perspiration  diminishes  the  secretion 
of  the  kidneys,  and  on  the  other  hand  a  suppression 
of  the  cutaneous  function  generally  increases  that  of 
the  kidneys.  The  skin  and  lungs  reciprocate  in  the 
same  manner.  Excessive  exhalations  and  excretions 
of  the  alimentary  canal  also  frequently  result  from  a 
suppression  of  the  function  of  the  skin,  and,  by  what- 
ever cause  induced,  they  are  always  attended  with 
cutaneous  depression.  But  the  welfare  of  the  particular 
parts,  as  well  as  of  the  whole  system,  requires  thai 
each  organ  should  uniformly  and  vigorously  perform 
the  full  measure  of  its  own  duty;  because  frequent 
excesses  arising  from  an  undue  determination  of  fluids 
to  any  one  part,  lead  to  debility  of  the  part,  and  often 
result  in  impaired  function,  imperfect  assimilation, 
local  disease,  and  general  injury  and  death.  In  this 
manner,  sudden  suppressions  of  the  functions  of  the 
skin  often  lead  to  diabetes  and  pulmonary  consump- 
tion, by  causing  undue  determinations  to  the  kidneys 
and  lungs,  and  inducing  inflammation  and  permanent 
disease  in  those  organs.  The  liver  also  suffers  from 
all  want  of  integrity  in  the  other  depurating  organs; 
and  its  derangements  compel  the  skin,  and  indeed  the 
whole  system,  to  make  an  effort  to  throw  off  the  matter 
which  it  should  have  eliminated.  Still  more  exces- 
sively morbid  and  extravagant  attempts  at  vicarious 
function  take  place  when  the  mammary  glands  and 
other  organs  endeavor  to  perform  the  duties  of  the 
kidneys.  But  cases  of  this  kind  are  very  rare  ;  fre- 
quent enough,  however,  to  show  the  wonderful  I'esour- 
ces  of  the  vital  economy  in  extreme  emergencies,  and 
also  to  demonstrate  the  great  importance  of  health 
and  integrity  in  each  and  every  organ. 

WEAR,  EXPENDITURE,  AND  DISEASE. 

508.  In  the  most  healthful  and  correct  performance 
of  their  functions,  the  several  organs  of  the  body  ne- 
cessarily suffer  some  waste  of  substance  as  well  as 
expenditure  of  functional  power  (376).  But  while  the 
general  economy  of  nutrition  is  properly  sustained, 
the  replenishment  keeps  pace  with  the  exhaustion. 
By  excesses  and  irregularities,  however,  and  every 
other  means  by  which  the  constitutional  laws  and 
functional  relations  of  the  several  organs  are  violated, 
not  only  is  the  system,  as  a  whole,  made  to  suffer,  but 
the  particular  organs  are  often  made  the  seats  of  local 
disease  and  suffering. 

509.  By  painful  experience,  most  of  the  human 
family  who  have  numbered  twenty  years,  know  that 
the  teeth  may  become  the  seats  of  distressing  disease 
and  decay  ;  the  gums  may  become  softened  and  flac- 
cid, and  ulcerous,  and  otherwise  diseased.  The  tongue 
and  other  parts  in  the  mouth  are  subject  to  dis- 
ease in  a  variety  of  forms.  The  salivary  fluid  and 
mucous  secretions  may  be  rendered  extremely  acrid 
and  irritating  to  the  parts  over  which  they  pass  ;  the 
salivary  gknda  may  become  inflamed,  enlarged,  indu- 
rated, and  cancerous;  the  nose,  fauces,  windpipe, 
meatpipe,  and  other  surrounding  parts,  are  liable  to 
many  distressing  forms  of  disease.  The  lungs  are 
subject  to  inflammation,  ulceration,  andgeneral  decay; 
the  heart  and  ))lood-vessels  are  liable  to  enlargements, 


ruptures,  ossification,  and  a  variety  of  other  forms  of 
disease.  Derangement  of  function,  formation  of  cal- 
culi, chronic  inflammation,  change  of  structure,  decay 
of  substance,  etc.,  may  take  place  in  the  liver,  kidneys, 
and  otlier  glands.  In  short,  there  is  not  an  organ, 
nor  tissue,  nor  substance,  in  the  whole  vital  domain, 
which  may  not  become  diseased,  and  prove  the  source 
of  death  to  the  body.  The  bones  (185)  may  become 
dry  and  brittle,  or  they  may  ulcerate  or  mortify. 
The  cartilages  (105),  ligaments  (188),  and  tendons 
(195),  may  also  become  dry  and  brittle,  and  lose  their 
elasticity,  and  ossify  or  be  destroyed;  and  the  nerves 
and  muscles  may  suffer  a  change  of  structure  and  de- 
cay of  substance. 

510.  There  are  many  external  and  foreign  causes, 
as  well  as  internal  disturbances,  by  which  these  dis- 
eases are  induced,  and  which  act  upon  the  system  at 
different  points  and  in  various  modes.  But  the  ali- 
mentary cavity  is  the  principal  avenue  through  which 
the  causes  of  disease  commit  their  depradations  on  the 
vital  domain;  the  stomach  is  peculiarly  a  centre  of 
irritation  and  starting  point  of  disease  to  the  whole 
body.  It  is  continually  liable  to  be  disturbed  and 
irritated  in  itself,  and  always  communicates  its  irrita- 
tions more  or  less  extensively  and  powerfully  to  other 
organs  (297,  298).  The  means  by  which  its  own 
function  is  disturbed  and  impaired,  and  itself  made 
the  seat  of  disease,  are  very  numerous.  Substances  of 
every  kind,  which  are  not  adapted  to  the  wants  of  the 
vital  economy,  if  introduced  into  the  stomach,  become 
the  causes  of  a  degree  of  irritation,  always  propor- 
tionate to  the  oft'ensiveness  of  their  character.  Ali. 
mentary  substances  which  are  in  themselves  proper, 
if  introduced  into  the  stomach  in  an  improper  quan- 
tity or  condition,  or  at  an  improper  time,  or  without 
suitable  mastication  and  insalivation  (426),  necessarily 
become  the  causes  of  irritation,  leading  to  local  and 
general  disease.  The  passions  of  every  kind,  and.  es- 
pecially the  painful  and  the  violent,  all  mental  ex- 
citements, and  severe  mental  application  (304),  more 
or  less  affect  the  condition  and  function,  of  the  stom- 
ach, and  often  most  injuriously  ;  and  if  frequently  re- 
peated or  long  continued,  they  debilitate  the  organ, 
and  develope  in  it  a  high  degree  of  morbid  irritability; 
sometimes  inducing  inflammation,  chronic  and  acute. 
In  short,  whatever  is  unfriendly  to  the  vital  properties, 
or  impairs  the  nervous  power  and  muscular  contrac- 
tility of  the  stomach  (444),  or  disturbs  its  function  and 
deteriorates  its  functional  results,  always  leads  to  dis- 
ease of  the  organ  itself,  and  tends  to  induce  morbid  ir- 
ritability and  sympathy,  inflammation,  thickening  of 
its  coats,  softening  and  change  of  structure  in  the  mus- 
cular and  nervous  tissues,  scirrhus,  cancer,  etc.  And 
it  is  a  remarkable  fact,  that  when  the  integrity  of  the 
organic  sensibilities  and  sympathies  of  the  parts  is 
greatly  impaired  or  destroyed  by  improper  dietetic 
habits  (296),  as  is  universally  the  case  in  civic  life,  ir- 
ritations, functional  derangements,  and  disease  even 
of  the  most  fatal  character,  may  be  induced  in  the 
stomach  and  intestines,  and  slowly  progress  for  years, 
and  finally  terminate  in  death,  without  ever  being  sus- 
pected by  the  subject,  or  affording  suet  symptoms  as 
lead  to  a  detection  of  the  evil  by  the  physician. 

511.  But  the  stomach  does  not  suffer  alone  in  its 
irritations  and  diseases.  All  irritations  disturb  the 
functions  of  the  stomach,  and  more  or  less  impair  the 
quality  of  the  chyme,  and  this  leads  ultimately  to  a 
deterioration  of  all  the  fluids  and  solids  of  th«  bodf. 
Besides,  in  all  those  irritations  which  affect  the  gen- 
eral condition  of  the  stomach,  the  heart,  lungs,  liver, 
and  all  the  other  organs  of  the  system  sympathize 
(297,  298),  and  by  this  sympathetic  irritation  ihair 
functions  are  also  disturbed  and  impaired.  And  if, 
in  consequence  of  hereditary  peculiarities,  or  some 
other  cause,  the  lungs,  liver,  or  any  other  organ,  is 
particularly  predisposed  to  disease,  these  sympathetic 
irritations  always  tend  to  develope  it;  and  when  devel- 
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oped,  the  local  disease  either  reacts  upon  the  stomach, 
and  becomes  a  source  of  continual  irritation  to  that 
organ,  or  serves  as  a  kind  of  outlet  or  concentrating 
point,  by  Avhich  the  gastric  irritations  are  relieved, 
and  the  stomach  sustained  in  health  at  the  expense 
of  the  diseased  part,  which  suffers  from  every  error 
of  diet,  from  every  gastric  irritation  however  induced. 
Thus,  continued  gastric  irritation  often  produces  spi- 
nal irritation,  which  reacts  with  tremendous  energy 
on  the  stomach,  in  some  instances  completely  destroy- 
ing its  functional  power;  and  on  the  other  hand,  dis- 
ease may  be  induced  in  the  lungs,  liver,  and  other 
organs  and  parts,  by  gastric  irritation,  and  carried 
forward  to  the  destruction  of  the  affected  part,  and  to 
the  extinction  of  life,  continually  exasperated  by  the 
originating  cause,  while  the  stomach  itself  seems  all 
the  while  to  be  in  excellent  health,  and  the  unfortu- 
nate sufferer  is  confident  that  nothing  which  he  eats 
or  drinks,  or  swallows  as  medicine,  does  him  any  in- 
jury, because  '  its  sits  well  on  his  stomach.'  In  this 
manner,  every  organ  and  part  of  the  human  body  in 
its  turn  may  fall  a  sacrifice  to  the  abuses  and  irrita- 
tions of  the  alimentary  canal;  and,  with  very  few 
exceptions,  fevers  of  every  type,  and  acute  and  chro- 
nic disease  of  every  form,  may  spring  from  the  same 
source.  With  what  propriety,  then,  did  the  Psalmist 
exclaim,  '  I  am  fearfully  and  wonderfully  made.' 


LECTURE  IX. 

Nature  of  the  soul— Immortality  of  man— Connexion  of  the  soul 
with  organized  matter— The  laws  that  govern  it— Brain  the  seat 
of  intellectual  and  moral  faculties— Views  of  Gall  and  Spuiz- 
heira  concerning  the  organs  of  the  brain  and  the  mental  and 
moral  faculties— Elements  of  intellectual  and  moral  character 
in  man,  and  Ihe  diversities  of  manifestations — These  phrenolo- 
gists attribute  to  cerebral  organization — The  cerebral  organs 
enumerated,  described,  and  located— Temperament  and  phy- 
siognomy—Combinations  of  faculties  in  forming  character- 
Plurality  of  cerebral  organs  proved  by  the  mental  relief  from  a 
change  of  subjects— By  monomania — The  laws  of  mind  in  san- 
ity and  insanity— Its  organic  instruments— Special  senses- 
Sight  the  source  of  imagery— The  philosophy  of  vision— Mental 
perception— Mental  conception— Reflection — Perceptions  of  the 
different  senses  not  reproduced  with  equal  ease  and  vividness- 
Associations  of  perception  and  reflection — Associations  of  reflec- 
tion, conception,  and  propensities  and  sentiments  —  Mental 
efl'ects  of  intoxicating  liquors  in  religion,  etc.— The  Mind  can- 
not perceive  two  distinct  objects  at  once,  nor  perceive  and  con- 
ceive distinctly  at  the  same  time— Perfect  sleep— Dreams,  how 
produced  and  aefected— Conceptions  of  the  poet,  etc.— Distinct 
conception  takes  away  the  power  of  perception  at  the  same 
instant— Dream.5,  and  conceptions  while  awake,  realities  to  the 
mind  while  they  last— Nervouiirritation,  how  it  produces  mania 
—All  the  feelings  and  affections  by  whatever  produced  enter 
into  the  mental  operations,  and  affect  the  judgment— hence 
according  to  the  feeling,  so  the  conclusions— As  vie  feel  on  a 
subject,  so  is  its  importance  to  our  mind— Wine,  music,  beauty  ; 
their  effects- Strict  mental  sanity  defined— Insanity,  what,  and 
how  caused— Mind  always  true  to  its  laws— How  far  this  favors 
phrenology— Does  local  disease  of  the  brain  cause  insanity?— 
Insanity  from  irritation  in  the  domain  of  organic  life— Phre- 
nology makes  the  brain  too  exclusive— Intellectual  and  Moral 
Physiology  the  true  science. 

512.  We  have  seen  that  all  matter,  if  not  essen- 
tially a  single  element  (72,  87),  consists  of  a  very  few 
primordial  substances  (73),  and  that  the  same  matter 
is  common  to  all  material  forms  (49),  both  inorganic 
and  organic  (112,  118);  that  the  various  forms  of 
matter  are  produced  by  the  different  arrangements  of 
the  same  primordial  atoms  (80,  IOC);  and,  therefore, 
that  the  nature  a  thing  depends  in  no  degree  on  the 
matter  of  which  it  is  formed,  but  entirely  on  the  con- 
stitutional laws  of  arrangement  (140):  and  these  laws, 
it  is  contended,  do  not  arise  from  the  intrinsic  proper- 
ties of  matter  (83),  but  are  imparted  to  it,  by  an  om- 
nipotent and  infinitely  wise  and  benevolent  Creator 
(89)*  and  from  the  constitutional  nature  of  things 
thus' established,  all  their  properties  and  powers  arise 
(140).  We  have  seen  also,  that  the  most  primitive 
laws  and  properties  imparted  to  matter,  are  those 
which  belong  to  inorganic  forms  (IOC),  and  that  the 


laws  and  affinities  of  inorganic  matter  are  directly 
adverse  to  the  laws  and  affinities  peculiar  to  organic 
matter  (107);  and  consequently  the  arrangement  of 
matter  in  the  formation  of  organized  bodies  is  the 
effect  of  the  operation  of  constitutional  laws  which  sus- 
pend and  overcome  the  laws  and  affinities  of  inorganic 
matter  (110):  and  hence  the  constitutional  laws  and 
properties  peculiar  to  living  organized  bodies  cannot 
arise  from  inorganic  matter,  nor  result  from  the  oper- 
ations of  any  of  the  laws  or  affinities  of  inorganic 
matter ;  and  therefore  the  constitutional  laws  and 
properties  peculiar  to  organized  bodies,  were  super- 
induced and  established  in  the  permanent  economy 
of  organic  vitality,  by  an  omnipotent  and  infinitely 
wise  and  benevolent  Creator  (89). 

613.  The  same  train  of  reasoning  is  equally  appli- 
cable to  the  differences  existing  between  vegetable  and 
animal  forms  of  matter  (114),  and  the  properties  and 
powers  peculiar  to  animal  bodies;  and  also  to  the  dif- 
ferences existing  between  the  cellular,  muscular,  and 
nervous  tissues  of  animal  bodies,  and  the  properties 
and  powers  peculiar  to  each  of  these  tissues  (312). 

514.  It  is  not,  therefore,  in  the  nature  of  things, 
possible  that  vitality  nor  any  of  the  properties  pecu- 
liar to  the  living  tissues  should  spring  from  the  intrin- 
sic properties  or  powers  of  matter  (108),  nor  from  any 
organic  arrangement  of  matter;  but,  on  the  contrary, 
the  organic  arrangement  of  matter  is  always  neces- 
sarily the  effect  of  vital  action  ;  and  the  properties- 
and  powers  with  which  each  tissue  is  endowed  as  a 
living  substance,  arise,  not  from  the  arranged  matter 
of  the  tissue,  but  from  the  vitality  residing  in  the  tis- 
sue. The  vitality  of  the  different  tissues  differs  in 
degree,  and  there  is  reason  to  believe  that  the  vitality 
of  -  the  muscular  tissue  is  of  a  higher  order  than  that 
of  the  cellular  tissue,  and  that  the  vitality  of  the 
nervous  tissue  is  of  a  higher  order  than  that  of  the 
muscular,  and  that  the  vitality  of  some  parts  of  the 
nervous  tissue  is  of  a  higher  order  than  that  of  other 
parts  ;  and  it  is  possible  that  the  vitality  of  some  por- 
tions of  the  brain  is  of  a  higher  order  than  that  of 
others. 

515.  But  when  we  speak  of  the  laws  and  properties 
of  matter,  what  do  we  mean  (88)  ?  We  talk  of  the 
law  of  gravity  ;  and  so  far  as  the  size,  weight,  distance, 
velocity,  etc.,  of  attracting  bodies  are  concerned,  we 
can  reason  with  mathematical  accuracy  and  precision; 
but  with  all  this  extent  and  accuracy  of  knowledge  in 
regard  to  the  fixed  order  of  the  phenomena  of  gravi  ty, 
what  do  we  know  of  the  essence  of  that  power  which 
we  call  the  attraction  of  gravitation  ?  Absolutely  no- 
thing! The  chemist  also  speaks  of  the  molecular  affini- 
ties of  matter,  and  the  laws  which  govern  the  combina- 
tions of  his  experimental  elements;  yet  he  is  totally 
ignorant  of  that  power  or  property  which  he  calls 
affinity,  and  the  fixed  order  of  whose  phenomena  he 
calls  law.  The  astronomer  and  the  chemist,  there- 
fore, cannot,  from  their  knowledge  of  the  essences  of 
things,  either  affirm  or  deny  that  the  power  which  pro- 
duces  all  the  physical  and  chemical  phenomena  of  matter 
is  the  omnijic  and  omnipotent  spirit  of  God. 

516.  We  use  the  word  law  then,  in  regard  to  matter, 
as  an  abstract  term,  to  signify  a  fixed  order  of  phe- 
nomena that  are  produced  by  a  power  of  which  we  are 
entirely  ignorant.  Hence  all  evidences  of  design  and 
of  final  causes  go,  without  any  drawing  back,  to  prove 
either  that  an  omnipotent  and  intelligent  First  Cause 
continually  exerts  a  direct  and  controlling  influence 
on  matter,  or  that  the  essential  nattire  of  each  form  of 
matter  (140)  which  governs  all  the  phenomena  of  its 
particular  form,  and  which  is  the  substratum  of  all  the 
properties  and  powers  of  its  form,  was  originally  es- 
tablished, and  is  continually  sustained,  in  a  perma- 
nent constitutional  economy  by  the  Creator. 

517.  While,  therefore,  we  cannot,  from  our  know, 
ledge  of  things,  affirm  what  the  essence  of  life  is  (41), 
we  know  as  certainly  as  we  know  anything  concern- 
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ing  matter,  that  it  could  not  spring  from  any  of  the 
properties  or  powers  of  inorganic  matter,  and  that  its 
relation  to  the  organization  of  matter  is  of  necessity 
in  the  nature  of  things,  and  has  ever  been  since  the 
first  establishment  of  the  vital  economy  in  connexion 
with  organized  matter,  that  of  a  cause  and  not  of  an 
eifect  (108).     Hence  it  may  be  boldly  affirmed,  that 
no  man  possesses  knowledge  which  justifies  the  asser- 
tion, that  the  power  which  governs  the  organization 
of  the  nervous  system  of  animal  bodies,  and  consti- 
:    tutes  the  substratum  of  all  its  properties  and  powers, 
I    is  not  a  substance  essentially  dilferent  from  matter. 
'    Nor  does  any  man  know  anything  contrary  to  the 
'    idea  that  this  substance  may  difi"er  in  dilferent  orders 
,    of  animals. 

!       518.  Purely  as  physiologists,  then,  with  all  the 
j    light  of  science  around  us,  we  can,  with  at  least  as 
much  philosophical  propriety,  affirm  that  the  substra- 
tum of  the  sensorial  power  of  the  human  brain  (514)  i.t 
a  spiritual  substance,  as  any  one  can  affirm  the  con- 
trary ;  and  the  truth  of  our  affirmation  is  infinitely 
more  probable  than  it  is  that  mind  and  moral  feeling 
are  results  of  organized  matter.     It  is  frankly  con- 
I   fessed,  however,  that  as  mere  physiologists,  we  can 
I    oiFer  no  evidence  of  the  future  existence  of  man.  This, 
I   of  necessity,  in  the  nature  of  things,  is  purely  a  doc- 
I    trine  of  revelation.    As  metaphysicians  we  may  rea- 
j    son  very  forcibly  to  such  a  conclusion  from  what  we 
i   regard  as  moral  evidence  and  general  analogy,  and 
I    from  the  intellectual  and  moral  fitness  of  man  for 
such  an  existence ;  but,  apart  from  the  sacred  Scrip- 
tures, we  have  no  decisive  proof  that  man  will  exist 
in  a  future  state.  But  while  it  is  true  that  physiology 
aflPords  no  evidence  of  man's  future  existence,  it  is 
also  true  that  it  affords  no  proof  to  the  contrary ;  and 
the  important  fact  that  all  the  bearings  of  the  Gospel 
of  Jesus  Christ,  on  the  present  state  of  human  exist- 
ence, accord  most  perfectly  in  all  respects  with  the 
physiological  laws  of  our  nature,  almost  amounts  to  a 
demonstration  that  the  doctrines  of  that  Gospel  con- 
j  .cerning  our  future  existence  are  true  (603). 

519.  Since,  therefore,  physiology  cannot  prove  that 
the  sensorial  power  of  the  human  brain  is  a  property 
of  matter,  nor  that  it  is  a  result  of  the  peculiar  organ- 
ization of  the  matter  of  the  brain,  and  since  all  that 
we  know  of  the  laws  and  properties  of  matter  is  ad- 
verse to  such  a  notion  ;  and  since  the  Gospel  of  Jesus 
Christ,  which  comes  to  us  with  the  strongest  possible 
evidence  of  its  divine  authenticity,  explicitly  affirms 
the  existence  of  a  soul  in  man  which  shall  exist  beyond 
the  grave  eternally,  it  may  be  boldly  affirmed  that  the 
human  soul  is-  an  immaterial  substance,  and  that  it 
constitutes  the  substratum  of  the  sensorial  power  of 
the  human  brain ;  and  no  man  can  show  from  the 
demonstrations  or  facts  of  science,  that  this  opinion 
is  not  strictly  philosophical,  and  the  most  probable  of 
■any. 

520.  It  is  entirely  certain,  however,  that,  whatever 
be  the  substratum  of  the  sensorial  power  of  the 
human  brain,  it  resides  in  and  acts  Shrough  the  organ- 
ized' matter  of  the  nervous  substance,  during  our  pre- 
sent state  of  existence,  precisely  the  same  as  if  it  were 
merely  a  property  of  that  vitalized  matter  ;  and  all  its 
powers  and  manifestations  are  subject  to  precisely  the 
same  laws  as  govern  the  powers  and  manifestations 
of  vitality.  This  truth  is  of  immense  importance  to 
every  human  being.  Indeed,  it  lies  at  the  very 
foundation  of  intellectual  and  moral  and  religious 
philosophy,  and  is  of  vital  interest  to  human  happi- 
ness  m  every  point  of  view.  Instead  of  neglecting  it, 
therefore,  as  a  matter  unworthy  of  our  consideration, 
or  of  regarding  it  as  of  secondary  importance,  or  of 
combating  it  with  vain  assertions  and  denunciations 
as  heretical,  we  should  diligently  study  to  understand 
It,  in  all  itsf  depth  and  breadth  and  bearings  and 
relations.  , 

621.  Should  it  be  asserted  that  this  doctrine  proves 


the  immortality  of  the  lower  orders  of  animals  equally 
1  with  that  of  man,  I  reply_l,  that,  according  to  the 
I  views  which  I  have  advanced,  there  may  be  an  essen- 
tial  difl^'erence  between  the  substratum  of  the  sensorial 
power  of  the  nervous  system  of  the  lower  animals, 
I  and  that  of  the  sensorial  power  in  the  human  brain 
I  (517)  ;  2,  that  the  immortality  of  man,  or  his  future 
I  existence,  does  not  depend  on  the  nature  of  his  soul, 
but  on  the  will  and  powei--  of  the  Creator.  The 
human  soul,  equally  with  the  human  body,  depends 
on  God  for  its  existence ;  and  if  we  exist  in  a  future 
state,  it  will  be  purely  because  God  wills  it,  and  not 
because  the  human  soul  is  self-existept.  Therefore 
unless  it  can  be  shown  that  God  has  revealed  the  dod 
trine  of  the  immortality  of  the  lower  animals  as  ex- 
plicitly and  fully  as  he  has  that  of  man,  then  my  rea- 
soning does  not  in  any  manner  go  to  prove  the  im- 
mortality of  the  lower  orders  of  animals.  But  it  is  not 
the  business  of  physiology  to  prove  the  immortality 
of  the  human  soul,  and  it  is  not  possible  for  it  to 
prove  the  contrary. 

522.  In  regard  to  the  particular  seat  of  the  human 
soul,  different  opinions  have  prevailed  at  different 
periods  of  time,  and  amongst  different  nations  ;  but 
it  would  neither  be  interesting  nor  instructing  to  re- 
view, on  the  present  occasion,  the  various  theories 
and  speculations  which  have  been  advanced  on  this 
subject.  The  human  brain  is  unquestionably  the  more 
immediate  and  special  organism  of  the  mental  and 
moral  powers ;  and  the  grand  question  before  the  world 
at  present  is,  whether  the  mind  acts  in  and  through 
the  brain,  as  a  single  organ,  or  as  a  system  of  organs. 
This  question  has,  indeed,  been  agitated  to  some  ex- 
tent, ever  since  the  time  of  Aristotle,  and  probably  ever 
since  the  human  mind  first  began  to  speculate  on  the 
relations  between  mind  and  body ;  but  it  has  been 
made  a  more  prominent  object  of  contemplation  and 
inquiry  in  our  own  day,  by  the  theory  which  has 
been  advanced  by  Dr.  Gall,  and  advocated  and  im- 
proved by  Dr.  Spurzheim  and  others  (274,  279). 

523.  Without  stopping  to  review  the  progress  of 
this  theory  from  its  origin  to  the  present  moment,  I 
shaU  proceed  to  present  a  brief  abstract  of  it,  as  it 
last  came  from  the  hands  of  Dr.  Spurzheim.  Accord- 
ing to  this  theory,  as  I  have  already  stated  (267,  268), 
the  brain  is  composed  of  diverging  and  converging 
fibres  of  medullary  substance,  which  are  so  arranged 
as  to  form  in  connexion  with  the  pulpy  or  gray  mat- 
ter of  the  brain,  a  system  of  duplex  organs ;  and  each 
pair  of  these  organs  are  a  specific  and  distinct  faculty 
(275). 

524.  The  organs  are  divided,  according  to  their 
functional  character,  into  Propensities,  Sentiments, 
and  Intellectual  Faculties.  The  Propensities  are 
situated  in  the  lower  and  back  part  of  the  skuU,  and 
are  all  common  to  man  and  the  lower  animals.  The 
Sentiments  occupy  the  upper  portion  of  the  skull,  and 
are  subdivided  into  those  which  are  common  to  man 
and  the  lower  animals,  and  those  which  are  peculiar 
to  man.  The  Intellectual  Faculties  belong  to  the 
fore  part  of  the  skuU,  or  the  forehead,  and  are  sub- 
divided into  perceptive  and  reflective  faculties. 

525.  This  theory  claims  to  be  purely  inductive,  and 
to  be  founded  on  the  correspondence  between  the  con- 
formation of  the  brain,  as  evinced  by  the  shape  of 
the  skull,  and  the  mental  and  moral  character ;  and 
is  called  Phrenology,  or  the  doctrine  of  the  mind. 

526.  It  is  a  matter  of  common  knowledge,  that  the 
greatest  diversity  of  propensity,  sentiment,  and  habits 
of  thinking  and  of  acting,  are  continually  rrianifested 
in  society,  by  different  individuals ;  and  that  this 
diversity  may  be  traced  through  all  stages  of  civiliza- 
tion and  all  periods  of  life,  and  often  exists  in  a  very 
remarkable  degree  even  in  smaU  families.  Some  indi- 
viduals have  an  intense,  instinctive  love  of  life,  and 
always  contemplate  death,  or  the  extinction  of  life, 
with  the  deepest  dread  and  even  horror ;  and  this, 
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too,  without  any  regard  to  the  pain  of  dying  :  while 
others  seldr/in  think  of  death,  and  have  so  little  rej^ard 
for  life,  thiUt,  were  it  not  for  their  Aread  of  the  pain 
of  dying,  o-'  of  -^hat  may  follo'v  the  death  of  the 
hody,  thoy  v/ould,  on  slight  cscasions  of  disappoint- 
nien»t.id  v;,i;ation,  throw  life  away.  Some  individuals 
are  k»bk«s»l'y  given  to  the  excesses  of  the  table,  and 
regard  the  iadulgances  of  the  palate  as  the  highest 
and  almost  exclusive  enjoyments  of  life  ;  indeed  they 
ofteja  seem  not  to  hare  the  power  to  refrain  from 
these  indulgences,  even  when  they  know  that  disease 
and  surferi'ig  must  inevitably  be  the  consequences  of 
their  yielding ;  while  others  seem  to  eat  and  drink 
from  a  mero  senso  of  duty  to  sustain  the  body,  and 
never  run  into  excesses.    Some  are  extremely  tender 
and  gentle  Qnd  merciful  in  all  their  actions,  and  are 
habitually  careful  to  destroy  nothing  that  can  be  of 
use  to  themselves  or  to  any  one  ;  while  others,  even 
from  early  childhood,  evince  a  disposition  to  destroy 
almost  e,  ervthing  they  can  lay  their  hands  on,  and 
delight  in  killing  flies  and  other  animals,  and  often 
become  murderers  of  their  own  species.    Some  mani- 
fest an  eager  desire  to  enter  into  wedlock  as  early  in 
life  as  possible,  while  others  coldly  prefer  celibacy, 
and  spend  their  life,  from  choice,  in  single  blessed- 
ness.    Some  discover  the  greatest  fondness  for  little 
children,  and  seem  to  prefer  their  society  to  any 
other.     In  some  mothers  the  maternal  feeling  is 
supreme,  and  all  the  energies  of  their  soul  seem  to 
yearn  over  their  own  sweet  babes  ;  by  day  and  by 
night,  in  health  and  in  sickness,  in  prosperity  and 
adversity,  in  honor  and  ignominy,  they  cling  to  them 
and  hang  over  them  in  maternal  devotedness,  and 
are  never  weary  of  supplying  their  wants  and  admin- 
istering to  their  comforts.     As  the  bosom  of  waters 
over  which  'the  viewless  winds'  flap  their  hasty 
wings,  so  is  the  face  of  such  a  mother  when  her  child- 


ren are  acting  or  suffering  before  her  ;  every  emotion 
which  they  manifest,  and  almost  every  movement 
which  they  make,  ripple  her  countenance  into  ex- 
pressions of  pleasurable  or  painful  sympathy.  Nor 
are  her  sympathies  confined  to  her  own  children; 
she  has  always  a  smile  for  the  playfulness  of  other 
babes,  and  a  tear  for  their  sufferings.    Such  mothers, 
even  in  the  midst  of  penury  and  privation,  consider 
their  children  their  greatest  earthly  blessings,  and 
never  regard  them  as  burdens  under  any  circum- 
stances.    Others  have  the  greatest  aversion  to  little 
children,  and  can  never  bear  their  presence  but  with 
disquietude  and  annoyance.     If  such  are  mothers, 
they  perform  the  maternal  duties  in  a  cold  and  heart- 
less manner,  and  are  continually  complaining  of  the 
toil  and  vexation  which  their  children  cause  them, 
and  are  frequently  heard  to  say  how  much  better  off 
they  should  be  without  children.     Such  mothers,  m 
whom  there  is  a  want  of  the  proper  restraint  of  moral 
sentiment  or  of  education,  will  abandon,  and  in  some 
cases  even  destroy,  their  own  babes.     Some  persons 
are  extremely  fond  of  society,  and  are  strongly  in 
clined  to  form  the  attachments  of  friendship,  and  to 
become  attached  to  particular  things  which  they  are 
accustomed  to ;  while  others  seem  to  'be  isolated 
beings,  shut  up  within  themselves,  and  having  no 
sympathies  either  for  men  or  things.    Some  are  pow- 
erfully attached  to  their  home,  and  native  place,  and 
country,  and  are  zealous  and  devoted  patriots  ;  while 
others  are  equally  at  home  in  all  places,  and  have  no 
love  for  any  country.    Some  ^re  peaceable  and  meek, 
and  timid  and  cowardly  ;  while  others  are  bold  and 
full  01  courage,  and  perhaps  contentious  and  turbulent 
Mid  quorrelsome,  and  always  ready  to  fight  on  the 
«light3St  provocation.    Some  are  excessively  open  and 
frauk  and  communicative,  blab  every  thing  they  know 
anJ  hao^'  and  think,  end  never  can  keep  »  secret,  nor 
practice  any  concealment  nor  hypocrisy  ;  they  seem 
indeed  not  to  be  able  to  conceal  their  sentiments,  even 
when  they  know  their  own  welfare  requires  it:  while 


others  are  always  secret  even  in  regard  to  trifles,  and 
wrap  everything  in  conceulment  ttnil  mystery  ;  they 
never  upeak  without  first  considering  what  they  are 
going  to  say,  and  whether  it  can  in  any  manner  be 
turned  to  their  disadvantage;  they  seldom  give  a 
prompt  and  direct  answer  to  an  interrogation,  but 
reply  in  an  indirect,  ambiguous,  or  evasive  manner, 
and  are  frequently  sly,  crafty,  hypocritical,  and  knav- 
ish,  and  given  to  falsehood.     Some  are  excessively 
prodigal  (md  improvident,  ^nd  have  no  diBposition  to 
acquire  anything  ;  while  others  have  a  atrong  desire 
to  possess  everything  they  see,  and  are  prompted  to 
the  most  diligent  and  indefatigable  elorts  to  acquire 
great  possessions,  and  perhaps  are  extremely  parsi- 
monious and  covetous  and  avaricious  ;  and  in  some 
cases  the  propensity  is  so  great  that  it  leads  to  habit 
ual  theft.     Some  seem  to  possess  no  aptitude  to  con- 
struct even  the  simplest  kinds  of  machinery  ;  while 
others  evince  an  irresistible  propensity  to  be  engaged 
in  some  kind  of  mechanical  employment,  and  with 
astonishing  aptitude  soon  become  masters  of  the  most 
difficult  mechanical  arts,  inventing  and  constructing 
the  most  complex  pieces  of  mechanism  as  if  the  whole 
were  a  result  of  peculiar  intuition. 

527.   Some  individuals  are  extremely  incautious 
and  rash,  while  others  are  very  circumspect  and  ex 
cessively  cautious.    Some  are  perfectly  reckless  of 
the  opinions  of  others,  and  have  no  desire  for  appro- 
bation and  distinction ;  while  others  are  extremely 
sensitive  to  the  slightest  expression  of  disapprobation, 
and  feel  a  continual  and  powerful  desire  to  be  the 
objects  of  attention  and  admiration  and  praise,  and 
have  a  deep  and  fervent  longing  for  renown  and 
glory,  and  immortality  of  fame.    Some  have  little 
self-confidence  and  self-respect,  and  always  throw 
themselves  upon  a  level  with  those  in  whose  company 
they  may  happen  to  be;  while  others  feel  a  great 
degree  of  self-confidence,  self-esteem,  and  self-import- 
ance ;  thev  speak  as  if  they  thought  themselves  the 
very  oracles  of  wisdom,  are  exceedingly  reserved  and 
dignified,  and  perhaps  consequential  in  their  man- 
ners, and  often  haughty  and  contumelious.  Some 
seem  to  live  only  for  self;  all  their  actions  and  all 
their  plans  of  life  begin  and  end  in  self.    They  feel 
no  interest  in  the  common  welfare  of  mankind,  and 
no  sympathy  for  any  cause  which  aims  at  the  im- 
provement of  the  condition  of  their  species;  while 
others  appear  to  lose  self  in  their  extended  feelings 
and  plans  and  efforts  of  benevolence  and  philanthropy. 
Their  feelings  and  their  thoughts  are  continually 
occupied  in  devising  and  maturing  and  cari  ymg  into 
operation  schemes  of  benevolence  by  which  mankind 
niay  be  made  better  and  happier.    They  are  kind- 
hearted,  and  affectionate  and  merciful  to  every  human 
being,  and  indeed  to  every  thing  that  feels.  _ 

528.  Some  feel  great  respect  for  superiors,  and 
great  deference  for  traditionary  authority,  and  the 
most  solemn  reverence  for  the  Supreme  Being ;  while 
others  seem  to  want  these  feelings  entirely.  Some 
possess  great  firmness  and  decision  and  perseverance 
and  resoluteness  and  stubbornness  and  obstinacy, 
and  love  to  exercise  authority  and  to  command ; 
while  others  are  unstable  and  yielding  and  submissive 
and  obedient.    Some  are  exceedingly  conscientious 
in  every  thing  they  do,  say,  and  think   and  always 
desire  to  be  strictly  just  in  all  their  dealings  ;  and  if 
they  think  they  have  wronged  or  in  any  manner  done 
the  slightest  injustice  to  Qny  one,  they  cannot  rG=,t 
till  they  have  set  the  matter  right :  while  others 
seem  almost  totally  destitute  'J^        ''"f  "f.^ffraud 
even  pride  themselves  in  their  dishonesty  and  fraud 
and  kLvery,  and  boast  ol"  their  succes.  in  over-rea^^^^ 
ing,  deception,  rnd  cheating.    Oome  J°P^ 
and  expectation  of  good  things  to  com,  ,  ^^^^^^^^ 
are  inclined  to  despondency  and  despa  r.     Some  are 
extremely  credulous,  and  strongly  inclined  to  believe 
every  thing  that  is  associated  with  mystery  and  with 
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the  marrellous  and  gupernatural ;  while  others  are 
sceptical  in  erery  thing,  wholly  reject  the  marvellous, 
deny  the  existence  of  a  God,  and  almost  doubt  their 
own  existence.  Some  are  exceedingly  ardent  and 
enthusiastic,  and  have  the  most  vivid  and  vigorous 
imaginations,  and  behold  every  thing  with  poetic 
rision  and  feelings  ;  and  to  them  the  earth  is  a  para- 
dise or  a  purgatory,  and  the  human  species  are  angels 
or  devils  :  while  others  are  always  the  same,  unvary- 
ing, cold,  matter-of-fact  beings,  wlio  estimate  things 
by  weight  and  measure,  and  regard  the  visions  of  the 
poet  as  the  hallucinations  of  a  diseased  brain,  and  his 
enthusiasm  as  the  excitement  of  insanity.  Some  are 
always  full  of  mirth,  and  facetiousness,  and  wit,  and 
jest,  and  drollery,  and  satire;  while  others  are  habi- 
tually sober,  and  serious,  and  saturnine.  Some  have 
a  powerful  inclination  and  wonderful  aptitude  to  imi- 
tate and  mimic  the  actions,  gestures,  voice,  expres- 
sions, etc.,  of  men  and  animals  ;  while  others  have 
neither  the  disposition  nor  the  power  to  imitate  any 
thing. 

529.  Some  are  remarkable  for  noticing  with  great 
minuteness  and  accuracy  individual  persons  and 
things,  and  all  the  peculiar  habits,  qualities,  and 
appearances  of  individuals  ;  while  others  pay  no  atten- 
tion to  such  things.  Some  have  a  great  aptitude  to 
notice  and  judge  of  forms,  figures,  and  features,  and 
remember  countenances  with  great  accuracy ;  while 
others  are  very  deficient  in  this  power.  Some  are 
remarkable  for  the  power  of  measuring  distance,  size, 
etc.,  by  the  eye.  Others  will  judge  of  weight  with 
astonishing  accuracy;  and  others  have  the  nicest 
perception  of  colors  in  all  the  delicate  varieties  of 
hues  and  tints  ;  while  others  seem  almost  totally  des- 
titute of  these  powers.  Some  persons  are  remarkable 
for  their  power  of  perceiving  and  remembering  the 
relative  situations  and  localities  of  external  things, 
and  all  the  features  of  a  landscape,  and  are  exceed- 
ingly fond  of  travelling  and  of  seeing  new  places  and 
countries;  while  others  are  the  very  opposite  of  this 
in  all  respects.  Some  are  very  notable  for  their  great 
precision  and  systematic  arrangement  and  order  in 
all  they  do  and  say  ;  everything  belonging  to  them  is 
kept  in  the  most  precise  order  :  while  others  are  as 
notably  careless  and  slovenly,  and  destitute  of  method 
and  order.  Some  are  remarkable  for  their  power  of 
numeration,  and  will  run  through  processes  and  arrive 
at  results  in  numbei-s  with  a  promptitude  and  accu- 
racy which  seem  absolutely  supernatural ;  while 
others  are  scarcely  able  to  carry  through  a  simple 
process  in  arithmetic.  Some  are  astonishingly  accu- 
rate and  minute  in  their  knowledge  of  particular 
events,  and  seem  to  have  the  whole  history  of  the 
world  in  detail  stereotyped  upon  their  brains  ;  while 
others  are  utterly  incapable  of  remembering  particular 
events,  and  can  only  retain  general  impressions  and 
fundamental  principles.  Some  will  remember  dates 
and  the  successive  periods  of  events  with  wonderful 
accuracy ;  while  others  find  it  impossible,  even  with 
the  utmost  labor,  to  impress  dates  upon  their  memory. 
Some  seem  natural  instruments  of  music,  and  have 
onlv  to  open  their  mouths  and  the  air  issues  from 
their  lungs  in  the  most  enchanting  tones  and  strains 
of  melody;  while  others  seem  incapable  of  learning  a 
tune,  or  even  of  distinguishing  one  tone  from  another. 
Some  have  a  wonderful  affluence  and  facility  of  lan- 
guage ;  they  commit  language  to  memory,  and  learn 
new  languages  with  great  ease,  and  are  never  at  a 
loss  for  words ;  they  remember  names  with  astonish, 
ing  accuracy,  and  in  some  instances  they  are  capable 
of  talking  or  speaking  for  hours  with  grammatical  ac- 
curacy, and  even  with  rhetorical  richness  of  language, 
■wh\le  at  the  same  time  they  seem  to  be  like  mere 
hand-organs,  uttering  well-ordered  sounds  without  a 
thought. 

630.  Some  are  remarkable  for  their  very  acute  and 
discriminating  power  of  comparison,  while  others  are 


very  deficient  in  this  faculty.  Some  have  an  irresist- 
ible inclination  and  a  wonderful  power  to  search  and 
find  out  the  causes  of  things,  and  are  always  in  pur- 
suit of  first  principles,  and  delight  in  philosophic  in- 
vestigations, and  are  exceedingly  fond  of  original 
pursuits  and  enterprises  and  discoveries  ;  while  others 
are  in  all  respects  the  very  opposite  of  this,  and  pre- 
fer to  trudge  along  the  common  beaten  track  of  the 
world,  taking  things  as  ihey  come,  in  the  shape  of 
separate  facts  and  individuals,  and  never  give  them- 
selves a  care  or  entertain  a  thought  about  causes  and 
general  principles  and  relations. 

531.  Now,  according  to  phrenology,  the  elements 
of  all  these  diflferences  and  diversities  are  constitu- 
tionally innate,  and  depend  entirely  on  cerebral  orga- 
ization,  development,  and  activity  ;  each  of  the  pro- 
pensities and  sentiments  and  intellectual  faculties 
being  prominent  and  vigorous,  or  obscure  and  feeble, 
according  to  the  size  and  activity  of  that  particular 
part  of  the  brain  which  is  its  special  organ  ;  and  the 
relative  size  of  the  several  organs  being  evinced  by 
the  general  proportions  of  the  head,  and  the  particular 
elevations  or  depressions  of  the  outer  surface  of  the 
skull. 

532.  By  carefully  examining  the  heads  of  a  great 
number  of  living,  and  the  skulls  of  many  dead  per- 
sons and  animals,  and  comparing  their  general  and 
particular  proportions  with  the  mental  and  moral 
character  and  peculiar  propensities  and  habits  of  the 
individual.  Dr.  Gall  succeeded,  as  he  believed,  in 
ascertaining  the  particular  location  of  twenty-seven 
pairs  of  the  cerebral  organs  (275).  Following  the 
same  inductive  method,  as  he  affirms.  Dr.  Spurzheim 
has  added  several  pairs  to  the  number  described  by 
Dr.  Gall,  and  has  left  us  the  description  and  location 
of  thirty-five  pairs  of  these  organs,  and  has  named 
two  other  pairs,*  the  localities  of  which  are  not  yet 
fully  ascertained  (279). 

533.  Thus  then,  according  to  this  theory  of  Phre- 
nology, we  are  furnished  with  thirty-seven  pairs  of 
cerebral  organs,  which  are  the  seats  of  all  the  animal 
instincts,  and  of  all  the  moral  and  intellectual  powers 
that  we  possess,  and  which  are  precisely  adapted  to 
the  condition  and  wants  of  the  body,  and  to  the  great 
purposes  of  individual  and  social  life.  Each  pair  of 
organs  perform  a  separate  and  distinct  function  ;  and 
'  the  essential  nature  of  each  primary  power,'  says 
Dr.  Spurzheim,  '  is  one  and  invariable,  and  no  organ 
can  produce  two  species  of  tendencies.' 

PROPENSITIES  COMMON  TO  MAN  AND  THE  iOWER 
ANIMALS. 

534.  If  we  enumerate  the  cerebral  organs  in  the 
most  philosophical  order  (526),  we  shall  begin  with  


1st,  Vilalivenesn,  or  the  organ  of  the  instinctive  desire 
of  life.    This  is  supposed  to  be  .situated  at  the  base  of 

*  Vitativencss  and  Alimcntivcncss. 
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the  brain,  where  the  middle  and  posterior  lobes  meet. 
To  sustain  life,  we  have — 2d,  the  organ  of  Alimentive- 
ness,  or  the  instinct  that  prompts  us  to  take  food. 
This  is  supposed  to  be  situated  before  the  ear,  imme- 
diately under  acquisitiveness  and  before  destructive- 
ness.  To  supply  the  alimentary  and  other  wants  of 
the  individual,  to  demolish  and  destroy  whatever  is 
hurtful  to  the  body  or  endangers  its  existence  and 
well-being,  or  whatever  the  good  of  the  individual 
requires,  we  have — 3d,  the  organ  of  Destruclivencss, 
or  the  propensity  to  destroy  ;  or  more  properly,  the 
propensity  to  satisfy  or  execute  the  demands  of  the 


other  instincts,  at  all  events,  even  though  it  require 
the  demolition  and  destruction  of  other  things,  or 
whatever  stands  in  the  way,  or  opposes  ;  and,  there- 
fore, when  unduly  developed  and  active,  or  greatly 
depraved  by  bad  education  and  habits,  and  unbalanced 
by  counteracting  moral  organs,  it  produces  cruelty, 
ferociousness,  and  murder.  This  is  situated  imme- 
diately above  the  ear.  To  secure  the  multiplication 
and  perpetuity  of  the  species,  we  have — 4tb,  the  organ 
of  A  maliveness,  which  consists  of  the  two  lobes  of  the 
little  brain,  situated  at  the  base  of  the  skull,  behind, 
over  the  back  of  the  neck.  For  the  protection  and 
cherishing  of  offspring,  we  have — 5th,  the  organ  of 
Philoprogenitiveness,  orthe  instinctive  loveof  children, 


place,  and  country,  giving  rise  to  patriotism,  etc. 
This  is  situated  immediately  above  philoprogenitive- 
ness.   For  the  defence  of  self  and  family  and  home 
and  country,  we  have — 8th,  the  organ  of  Combative- 
ness,  or  instinctive  courage,  or  the  propensity  to  over, 
come  obstructions  and  difficulties,  to  resist  opposition, 
repel  attacks,  etc.  ;  and  when  excessive  and  unbal- 
anced, produces  contentiousness,  quarrelsomeness,  etc. 
Thii-is  situated  between  philoprogenitiveness  and  the 
ear.    Still  further  to  secure  the  interests  of  self  and 
family  and  country,  and  to  counteract  and  defeat 
superior  force  by  management  or  stratagem,  we  have 
— 9th,  the  organ  of  Secreliveness,  or  the  instinctive 
propensity  to  secrecy,  concealment,  slyness,  cunning, 
craftiness,  etc.    This  is  situated  a  little  above  des- 
tructiveness.    To  provide  for  the  ivants  of  self  and 
family,  and  to  sustain  the  institutions  of  society,  we 
have — 10th,  the  organ  of  Acquisitiveness,  or  the  in- 
stinctive propensity  to  acquire  property,  or  whatever 
may  be  useful  to  us,  or  minister  to  our  wants,  the 
desire  to  possess,  disposition  to  be  provident,  etc.  ; 
and  when  excessive  and  unbalanced,  produces  parsi- 
mony, covetousness,  avarice,  and  theft.    This  is  situ- 
ated before  and  a  little  above  secretiveness.    For  the 
protection  and  comfort  and  convenience  of  self  and 
family  and  societv,  we  have — 11th,  the  organ  of  Con- 
siructiveness,  which  leads  to  the  building  of  houses, 
the  construction  of  all  kinds  of  machinery,  etc.  This 
is  situated  at  the  temples  above  the  cheek  bones. 

SENTIMENTS  COMMON  TO  MAN  AND  THE  LOWER 
ANIMALS. 

535.  To  secure  that  circumspection  and  prudence 
and  discreetness  and  caution  which  our  condition  and 
circumstances  in  life  render  necessary  for  individual 
and  social  welfare  (527),  we  have— 12th,  the  organ  of 
Cautiousness,  which  is  situated  at  the  back  corners  of 
the  head,  above  and  a  little  behind  the  ears.  To 
prompt  us  to  seek  the  good-will  and  favorable  opinion 
of  others,  and  to  incite  us  to  the  performance  of  those 
public  and  private  deeds  which  serve  the  best  inter- 
ests of  society,  and  become  the  foundations  of  honor- 
able distinction  and  fame,  we  have — 13th,  the  organ 
of  Love  of  Approbation,  or  the  instinctive  desire  for 
distinction,  which  in  the  excess  leads  to  vanity  and 
ambition  and  the  restless  strife  for  public  applause 
and  glory.     This  is  situated  between  cautiousness 
and  the  crown.    To  secure  a  proper  stability  and 
dignity  of  deportment  and  character,  and  to  prompt 
us  to  undertake  those  deeds  and  enterprises  which 
we  have  the  ability  to  perform,  and  which  private  and 
public  good  requires,  we  have — 14th,  the  organ  of 
Self-Esteem,  which  in  the  excess  leads  to  personal 
pride,  haughtiness,  superciliousness,  contumehous- 
ness,  etc.    This  is  situated  at  the  crown  of  the  head. 
To  secure  that  gentleness  and  affectionate  conduct 
and  kindness  of  demeanor  and  mercifulness,  which 
are  so  essential  to  the  happiness  of  domestic  and 
social  life,  and  those  philanthropic  efforts  and  enter- 
prises which  the  public  good  requires,  we  have— 15th, 
the  organ  of  Benevolence,  which  is  situated  at  the  top 
of  the  forehead,  near  where  the  hair  commences. 

SENTIMENTS  PECULIAB.  TO  MAN  (498). 

536.  To  secure  that  respect  for  the  opinions  of 
others,  and  especially  for  the  aged,^  the  experienced. 


—the  maternal  feeling.  This  is  situated  at  the  back 
part  of  the  head  immediately  above  amativeness.  To 
secure  the  connexions  and  institutions  of  domestic 
and  social  life,  we  have — 6th,  the  organ  of  Adhesive- 
ness, or  the  instinctive  propensity  to  form  attachments 
to  things  and  friendships  with  persons.  This  is  situ- 
ated at  the  side  of  philoprogenitiveness,  and  a  little 
above.  And  to  secure  the  more  extended  interests  of 
domestic  and  social  life,  we  have— 7th,  the  organ  of 
Jnhabilivenss,  or  theinstinctive  loveof  hotae,  of  native 


and  the  wise,  and  that  reverence  for  superiors,  and 
for  the  authoritv  of  those  that  have  lived  before  ti*  ; 
and  most  of  all, 'to  secure  that  deep  and  solemn  vene- 
ration  for  the  Supreme  Being,  which  the  individual 
and  social  and  civil  good  of  man  requires,  we  have— - 
16th,  the  organ  of  Reverence,  which  is  situated  at  the 
top  of  the  head,  mid-way  between  the  crown  and  the 
forehead.  To  give  us  fortitude,  decision,  and  perse- 
verance of  character,  we  have— 17th,  the  organ  of 
Firmness,  which  in  the  excess  degenerates  into  wilful- 
ness, stubbornness,  obstinacy  ;  and  becomes  a  desire 
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to  exercise  authority  and  to  command.  This  is  situ- 
ated at  the  top  of  the  head,  next  in  front  of  self- 
esteem.  To  check  our  many  selfish  propensities,  and 
to  secure  individual  and  civilintegrity  and  righteous- 
ness, we  have — 18th,  the  organ  of  Conscientiousness, 
or  the  instinctive  disposition  to  do  right,  to  be  just. 
This  is  situated  on  the  side  of  firmness,  or  between 
firmness  and  cautiousness.  To  sustain  us  under  the 
numerous  discouragements  and  continued  disappoint- 
ments of  life,  and  to  support  us  even  when  the  '  life 
of  life  is  gone,'  and  nothing  of  this  world,  either  in 
possession  or  in  prospect,  remains  to  cheer  or  com- 
fort us,  we  have — 19th,  the  organ  of  Hope,  which 
leads  us  on  from  day  to  day,  with  expectations  of 
good  things  to  come  ;  and  when  it  can  no  longer 
cling  to  the  promises  of  this  world,  it  stretches  for- 
ward and  lay!>  hold  of  the  promises  of  a  future  state 
of  being.  This  is  situated  by  the  side  of  veneration. 
To  sustain  the  hope  of  life  and  peace  and  happiness 
beyond  the  grave,  and  to  prompt  us  to  look  for  those 
evidences  which  will  afi^ord  us  the  belief  of  the  exist- 
ence and  continual  care  and  benevolent  purpose  of 
the  Supreme  Being,  we  have — 20th,  the  organ  of 
Marvellousness,  or  instinctive  disposition  to  '  look 
through  nature  up  to  nature's  God.'  This  is  situated 
in  front  of  hope.  To  exalt  the  mind  '  to  all  sublimer 
things,'  to  afford  us  the  most  elevated  conceptions  of 
truth  and  moral  beauty  and  the  perfectibility  of 
things,  and  to  stimulate  us  to  the  noblest  and  most 
honorable  deeds,  we  have — 21st,  the  organ  of  Ideality, 
which  is  situated  about  mid-way  betwoen  benevolence 
at  the  top  of  the  forehead,  and  the  ear.  To  break 
up  the  monotony  of  life,  to  give  elasticity  to  our  ener- 
gies, and  variety  to  our  emotions,  and  to  increase  the 
pleasures  of  our  social  intercourse,  we  have — 22d,  the 
organ  of  Mirthfulness,  or  instinctive  disposition  to 
facetiousness,  wit,  pleasantry,  drollery,  satire,  etc. 
This  is  situated  at  the  corners  of  the  foi-ehead,  in 
front  of  ideality.  To  enable  us  to  represent  our  ideas 
of  men  and  animals  by  signs,  and  tones,  and  gestures, 
and  to  acquire  the  necessary  and  the  useful  and  the 
elegant  arts  of  society,  we  have — 23d,  the  organ  of 
Imitation,  which  is  situated  between  mirthfulness  and 
benevolence. 

537.  Of  the  Peuceptive  or  Knowing  Faculties 
of  the  mind  (529),  we  have — 24th,  the  organ  of  Indi- 
viduality, or  instinctive  disposition  to  notice  objects 
in  their  individual  capacities,  habits,  and  peculiarities. 

This  is  situated  between  the  eyebrows  25th.  The 

organ  of  Configuration,  or  the  instinctive  disposition 
to  notice  figures,  and  power  to  recollect  persons  and 

forms  seen  before  26th.  The  organ  of  Size,  or  the 

instinctive    disposition    to    notice    size,  measure 

distance,  dimensions,   etc.  •2^t\x.    The  organ  of 

Weight,  or  the  faculty  of  judging  of  the  weight 

of  things,  etc  28th.   The  organ  of  Coloring,  or 

the  faculty  of  nicely  discriminating  colors,  hues, 
tints,  etc — 29th.  The  organ  oi Locality,  or  the  faculty 
which  perceives  and  remembers  the  situations  and 
relative  localities  of  external  objects,  and  leads  to  the 
love  of  travelling — 30th.  The  organ  of  Order,  or  the 
power  and  inclination  to  perceive  and  observe  order, 
and  method,  and  precision  of  arrangement.  These 
last  six  organs  are  situated  in  the  range  of  the  eye- 
brows, arching  from  the  inner  to  the  outer  corners  of 
thesyes — 31st.  The  organ  of  Ca/cutoiiore,  or  the  faculty 
of  numeration  and  calculation  in  general.  This  is 
situated  at  the  outer  corner  of  the  eyes,  towards  the 
■ears — 32d.  The  organ  of  Eventuality,  or  the  faculty 
of  acquiring  a  knowledge  of  events  and  occ\irrences, 
and  of  noticing  and  remembering  every  thing  that 
happens,  and  which  leads  to  historical  knowledge. 
This  is  situated  in  the  centre  of  the  forehead,  imme- 
diately above  individuality. — 33d.  The  organ  of  Time, 
or  the  faculty  which  perceives  and  retains  the  succes- 
sion of  events,  remembers  dates,  etc.  This  is  situ- 
ated on  the  outside  of  eventuality,  towards  the  tem- 


ple— |34th.  The  organ  of  Tune,  or  the  faculty  which 
perceives  harmony  and  discord,  and  imparts  the  abi- 
lity to  sing  and  to  compose  music.  This  is  situated 
at  the  outer  corner  of  the  forehead,  between  wit  and 
oi-der. — 35th.  The  organ  of  Language,  or  the  faculty 
of  acquiring  and  retaining  a  knowledge  of  words  and 
of  languages,  and  the  power  of  remembering  the 
names  of  persons,  things,  places,  etc.  This  is  situated 
behind  the  eyes,  and  when  large,  causes  the  eyes  to 
stand  out  prominently. 

538.  The  JReflective  Faculties  (530)  consist 
of  two  pairs  of  organs — 36th.  The  organ  of  Compari. 
son,  or  the  special  power  which  compares  the  func- 
tions of  all  the  other  primitive  faculties,  and  discerns 
resemblances,  analogies,  identities,  and  differences. 
This  is  situated  between  eventuality  and  benevolence. 
— 37th.  The  organ  of  Causality,  or  the  faculty  which 
perceives  the  Sbnnexion  between  cause  and  eSect, 
leads  to  the  investigation  of  causes,  and  to  the  idea  of 
the  First  Cause  of  all — God.  This  is  situated  on  the 
outer  side  of  comparison. 

539.  The  ancient  doctrine  of  temperaments,  and 
the  somewhat  more  modern  one  of  physiognomy,  were 
at  first  disregarded  or  wholly  repudiated  by  the  phre- 
nologists, and  the  relative  size  of  each  organ  and  the 
general  volume  of  brain  were  considered  the  principal 
or  exclusive  evidences  of  the  power  of  the  single  and 
collective  propensities,  sentiments,  and  intellectual 
faculties.  So  that  a  large  mass  of  brain,  in  a  normal 
or  proper  state,  was  regarded  as  the  sign  of  large 
powers ;  and  the  intellect,  sentimentality,  or  animal 
propensities  of  the  individual  were  said  to  predomi- 
nate according  as  the  cerebral  mass  lay  more  in  the 
front  or  upper,  or  lower  and  back  part  of  the  skull. 
But  it  did  not  require  very  extensive  observation  to 
lead  to  the  inductive  conclusion  that  the  capacity  of 
the  forehead  is  not  always  the  measure  of  the  intellec- 
tual powers,  even  in  a  well-proportioned  head.  For, 
while  it  may  be  true  as  a  general  fact,  according  to 
the  common  impression  of  all  ages,  that  the  most  ex- 
traordinary minds  which  have  at  diflFerent  periods  in 
the  history  of  the  human  race  impressed  their  unper- 
ishing  energies  upon  the  world,  have  had  their  seats 
in  capacious  foreheads,  and  been  connected  with  large 
brains,  yet  we  may  everywhere  meet  with  individuals 
with  large  heads  and  capacious  foreheads,  who  possess 
no  extraordinary  power«  of  mind,  but  in  some  instan- 
ces  are  remarkable  for  their  stupidity  ;  while,  on  the 
other  hand,  we  every  where  meet  with  active  and 
powerful  minds  in  comparatively  small  heads,  and 
rather  low  and  narrow  foreheads.  To  meet  these 
difficulties,  the  doctrine  of  temperaments  has  been 
invoked  in  its  fullest  extent ;  and  finally,  physiog- 
nomy has  become  completely  associated  with  crani- 
ology  in  the  present  theory  of  phrenology. 

540.  The  size  and  general  proportions  of  the  head, 
the  particular  prominences  of  the  skull,  the  tempera- 
ment and  the  physiognomy  of  the  individual,  are  all, 
therefore,  to  be  taken  into  consideration  in  judging  of 
the  intellectual  and  moral  character  of  persons.  Or 
in  other  words,  both  the  size  and  activity  or  energy 
of  the  cerebral  organs  are  to  be  considered ;  and  to 
ascertain  the  activity  or  energy  the  temperament  is 
called  in,  and  physiognomy  is  an  important  index  of 
temperament,  and  of  the  mental  and  moral  and  ani- 
mal energies  of  the  brain. 

541.  No  organ,  however,  is  to  be  judged  singly  and 
absolutely,  but  relatively.  As,  for  instance,  if  we 
find  combativeness  largely  developed,  we  are  not  there- 
fore to  conclude  that  the  individual  is  a  disputatious, 
contentious,  quarrelsome  fellow,  who  is  continually 
in  a  brawl  and  fight ;  but  if  we  look  still  farther  we 
may  find  that  acquisitiveness,  and  cautiousness,  and 
love  of  approbation,  and  benevolence,  and  conscien- 
tiousness, and  ideality,  and  causality,  are  all  likewise 
largely  developed.  In  such  a  case  the  conflicting 
elements  will  qualify  and  regulate  each  other,  so  as 
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out  of  the  whole  to  form  a  harmonious  unity  of  char- 
acter. Convbativeiiesa  will  carry  the  individual  forward 
with  an  energy  which  will  surmount  every  obstacle, 
and  subdue  every  resistance  and  overcome  every  op- 
position/or  perish  in  the  attempt;  acquisitiveness 
will  prompt  him  to  pursue  a  course  of  gain ;  love  of 
approbation  will  prompt  him  to  seek  his  gain  in  a 
manner  by  which  he  may  distinguish  himsell  and  be 
the  object  of  applause  ;  benevolence  will  lead  him  to 
seek  hi^  gain  and  glory  in  some  enterprise  of  philan- 
thropy which  aims  at  the  general  welfare  of  mankind  ; 
causality  will  lead  him  to  pursue  his  enterprise  of  gain 
and  glory  and  philanthrophy  in  an  original  track  and 
manner,  and  in  a  philosophic  form  ;  ideality  will  give 
an  elevated  character  to  his  enterprise,  and  euthusi- 
asm  to  his  efforts  ;  conscientiousness  will  prompt  him 
to  be  strictly  just  and  righteous  in  all  his  principles 
and  measures  and  operations  and  actions,  by  which 
he  seeks  to  gratify  his  combativenessWnd  acquisitive- 
ness and  love  of  approbation  and  benevolence  and 
causality  and  ideality;  and  cautiousness  will  prompt 
him  to  be  extremely  careful  to  do  nothing  that  will 
forfeit  or  jeopard  his'  interest  or  his  fame,  or  be  in  the 
least  degree  inconsistent  with  his  principles  of  philan- 
thropy and  strict  righteousness,  and  cause  him  to 
examine  all  the  principles  of  his  philosophy  with  the 
most  rigid  scrupulosity,  and  by  the  severest  test  of 
facts  and  experiments.    With  such  an  organization, 
therefore,  the  individual,  if  successful,  would,  like  a 
Franklin,  acquire  wealth  and  fame  in  a  manner  which 
is  not  only  consistent  with,  but  highly  conducive  to, 
the  general  welfare  of  his  species,  and  strictly  com- 
patible with  the  purest  and  noblest  private  virtues. 

542.  The  phrenological  theory  of  Dr.  Gall,  I  have 
said  (525),  claims  to  be  purely  inductive ;  and  it  is 
apparently  supported  by  innumerable  facts  and  coinci- 
dences, and  is  now  too  extensively  received  and  too 
ably  advocated  and  defended  to  be  treated  with  ridicule 
or  neglect.  Every  honest  mind,  therefore,  which  is 
thoroughly  imbued  with  the  spirit  of  truth,  will  en- 
deavor to  "examine  it  with  candor  and  integrity,  and 
neither  seek  to  support  nor  to  demolish  it  by  any  unfair 
means.  If  it  be  true,  no  one  should  wish  to  oppose 
it.  If  it  be  erroneous,  no  one  should  wish  to  defend, 
or  to  cover  its  errors.  Yet  if  I  mistake  not,  neither 
its  opposers  nor  defenders  have  at  all  times  manifested 
that  candor  and  honesty  which  should  always  charac- 
terize our  inquiries  after  truth. 

543.  I  am  sure  that  I  speak  honestly  when  I  say, 
that  I  have  no  prejudices  against  this  theory,  but  am 
favorably  inclined  towards  it ;  yet  candor  obhges  me 
to  acknowledge  that  I  am  not  so  fully  and  entirely 
convinced  of  its  truth  as  some  of  its  zealous  adherents 
appear  to  be.    Being  early  addicted  to  physiological 
investigation,  and  habituated  to  the  closest  observa 
tion  of  the  mental  and  moral  manifestations  of  man 
in  connexion  with  the  physiological  and  pathological 
conditions  of  the  body,  I  had  arrived  at,  and  was  ac- 
customed to  teach,  those  doctrines  of  intellectual  and 
moral  physiology  which  I  still  continue  to  advance, 
long  before  I  heard  of  Dr.  Gall,  or  of  his  theory  of  phre- 
nology.   I  do  not,  however,  intend  to  insinuate  that 
anything  like  the  views  of  Dr.  Gall,  in  relation  to  the 
general  shape  and  particular  prominences  of  the  skull 
as  connected  with  the  mental  and  moral  manifesta. 
tions  of  the  individual,  had  ever  entered  my  mmd, 
except  the  common  impression  in  regard  to  the  capa- 
ciousness of  the  forehead,  etc.;  nor  do  I  claim  to 
have  conceived  of  the  plurality  of  organs  in  the  brain 
I  had,  however,  embraced  and  publicly  advanced  the 
opinion,  that  the  nerves  of  special  sense,  and  all  the 
other  nerves  and  parts  within  the  cranium,  and  in 
deed  the  whole  cerebro-spinal  system  of  nerves  (232— 
307")  have  a  common  centre  of  perception,  at  or  near 
the  top  of  the  medulla  oblongata  (200)  ;  but  this 
then  purely  an  hypothesis  inferred  from  the  phenome^ 
na  of  mental  and  moral  physiology.  My  attention  had 


been  directed  almost  entirely  to  the  intellectual  and 
moral  manifestations  as  •ff'ected  by  the  physiological 
and  pathological  conditions  of  the  body,  and  to  the 
analysis  of  the  intellectual  and  moral  powers  as  con> 
nected  with  the  brain  and  nervous  system  as  a  whole; 
and  in  these  pursuits  I  had  arrived  at  the  opinions 
which  I  still  entertain  in  regard  to  intellectual  and 
moral  physiology,  many  of  which  are  now  claimed 
by  writers  on  phrenology  as  belonging  peculiarly  to 
that  theory. 

544.  There  certainly  appear  to  be  many  and  strong 
reasons  for  believing  that  the  brain  consists  of  a  plu- 
rality of  organs,  and  that  these  particular  organs  per- 
form special  functions  ;  and  also  that  there  is  a  cor- 
respondence between  the  external  shape  of  the  skull 
and  the  intellectual  and  moral  character  of  the  indi- 
vidual. Nevertheless  it  must  be  acknowledged  that 
none  of  these  points  has  yet  been  conclusively  de- 
monstrated, and  therefore  they  must  still  be  regarded 
as  at  least  in  some  measure  problematical. 

545.  One  of  the  principal  positions  urged  in  support 
of  this  theory  is,  that  when  the  mind  has  been  severely 
applied  to  a  particular  subject  till  it  becomes  weary, 
if  it  be  directed  to  another  subject,  it  is  instantly 
relieved,  and  feels  comparatively  fresh  and  vigorous. 
This,  it  is  said,  proves  the  plurality  of  organs  in  the 
brain,  as  the  relief  experienced  arises  from  a  change 
of  the  special  organs  in  the  mental  operations  ;  or,  in 
other  words,  that  by  turning  the  mind  from  one  sub- 
ject to  another,  the  weary  organ  is  left  to  rest,  and  a 
fresh  organ  is  called  into  exercise :  for  how,  it  is  ask- 
ed, could  relief  be  experienced  by  a  change  of  sub- 
jects, if  the  brain  acted  as  a  single  organ  ?    But  this 
seems  to  suppose  not  only  that  there  is  a  plurality  of 
organs  in  the  brain,  but  also  that  each  individual 
organ  possesses  the  capacity  and  power  of  carrying 
on  a  process  of  perception,  reflection,  reasoning,  etc., 
independently  of  the  other  organs.    Yet  according  to 
the  general  theory,  the  reflective  faculties  are  naore 
or  less  actively  employed  in  all  processes  of  reasoning, 
investigation,  inquiry,  etc.  ;  and,  therefore,  whatever 
may  be  the  subject  to  which  the  mind  is  applied,  the 
reflective  faculties  must  be  exercised  in  every  act  of 


reasoning. 

546.  If  I  understand  the  theory,  the  power  of  each 
special  organ  is  a  simple  element  of  the  mind,  and  not 
a  complex  power  ;  and  all  these  elements  together, 
constitute  the  one  mind,  and  not  a  complex  assemblage 
of  minds  :  and  in  proportion  as  one  or  another  of 
these  elements  enters  more  or  less  largely  into  the 
mtal  constitution,  so  is  the  mind  qualified  and 
characterized.    If  this  statement  is  correct,  then  it  is 
evidently  unphilosophical,  on  phrenological  premises, 
to  suppose  that  one  organ  or  any  number  of  organs 
can  be  so  exclusively  employed  on  one  subject,  as  that 
a  change  of  the  subject  will  call  into  action  a  wholly 
new  set  of  organs,  and  leave  the  weary  ones  to  rest. 
For  whether  the  subject  be  algebra  or  geography  or 
chemistry  or  any  other,  some  of  the  same  faculties 
are  always  principally  employed  in  every  process  of 
reasoning.     Simple  perception  may  be  performed  by 
a  single  organ  as  an  element  in  the  mental  constitu- 
tion ;  but  when  reflection,  comparison,  and  reasoning 
take  place,  other  organs  must  also  be  called  into  ex- 
ercise, and  organs  too  which  are  always  more  or  less 
concerned  in  every  act  of  reasoning  oti  every  subject. 

547.  Moreover  the  fact  assumed  in  the  case  is  very 
questionable.  If  two  bushels  of  salt  be  placed  on  a 
man's  shoulder,  and  he  carry  it  tiU  he  becomes  weary, 
and  then  if  the  salt  be  takpn  off,  and  two  bushels  of 
oats  be  placed  upon  the  same  shoulder,  the  man  wiU 
feel  greatly  relieved,  and  it  will  almost  seem  to  him 
that  he  has  no  load  at  all.  And  so  in  the  labors  of 
the  mind  ;  if  we  apply  our  thoughts  to  a  particular 
subject,  till,  to  use  common  lanugage,  the  mmd  be- 
comes weary,  and  then  turn  our  attention  to  some  light 
and  amusing  subject,  we  certainly  feel  much  relieved. 
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But  if  the  mind  be  severely  employed  on  a  particular 
subject  till  painful  weariness  is  experienced,  and  then 
be  applied  with  equal  severity  to  another  subject  which 
requires  an  equal  degree  of  mental  power,  so  far  shall 
we  be  from  experiencing  any  relief,  that  the  weari- 
ness will  continue  and  increase  till  it  becomes  intoler- 
able. Sometimes  the  mind  is  greatly  relieved  by 
changing  the  question  without  changing  thp  nature 
of  the  subject.  As,  for  example  :  we  may  attempt 
the  solution  of  a  question  in  the  science  of  numbers, 
and  by  some  accident  or  mistake  embarrass  the  men- 
tal associations  in  some  of  the  processes,  and  continue 
to  labor  without  success,  till  the  mind,  as  we  say, 
becomes  extremely  weary  and  confused  or  confound- 
ed ;  and  then  we  may  turn  immediately  to  another 
equally  difficult  question  in  the  same  science,  and  the 
mind  will  feel  at  once  and  very  considerably  relieved, 
and  will  perhaps  solve  the  question  with  very  little 
difficulty,  and  then  return  to  the  former  question, 
and  solve  that  too,  in  less  than  one-fourth  of  the  time 
that  was  devoted  to  it  at  first ;  and  finally  quit  its 
labors  with  less  sense  of  weariness  than  was  felt  when 
it  turned  to  the  second  question.  But  does  this 
prove  that  in  changing  the  question  we  change  the 
organs  also  ? — and  that  we  have  different  organs  for 
different  problems  in  mathematics  ?  Evidently  not  ! 
On  the  whole,  then,  I  conceive  that  this  position, 
when  properly  examined,  neither  proves  anything  for 
nor  against  the  theory  of  Dr.  Gall. 

548.  Another,  and  perhaps  the  most  important, 
position  advanced  in  support  of  Dr.  Gall's  theory  is, 
that  we  frequently  see  people  totally  insane  on  one 
subject,  and  perfectly  sane  on  all  others ;  and  it  is 
contended  that  this  fact  can  only  be  accounted  for  by 
admitting  a  plurality  of  cerebral  organs,  and  that  one 
of  these  organs  is  diseased.  This  position  is  strictly 
consistent  with  the  philosophy  of  the  general  theory, 
and  may  be  correct ;  and  if  so,  is  very  conclusive  : 
while  on  the  other  hand,  if  it  can  be  proved  to  be 
incorrect,  the  general  principles  of  the  theory  may 
nevertheless  be  true. 

549.  The  consideration  of  this  position  will  neces- 
sarily lead  us  over  the  whole  field  of  intellectual  phy- 
siology. For,  in  order  to  ascertain  what  insanily  is, 
we  must  first  determine  what  sanity  is;  and  this  ren- 
ders it  necessary  that  the  elements  and  laws  of  mind 
should  be  clearly  ascertained.  In  speaking  of  insanity, 
however,  it  is  highly  important  that  the  meaning  of 
the  term  should  be  accurately  understood.  Strictly 
speaking,  the  mind  in  itself  is  incapable  of  insanity. 
It  is  governed  by  certain  general  laws,  which  it  always, 
and  under  all  circumstances  and  conditions,  obeys. 
Even  in  the  worst  cases  of  madness,  the  mind  is  true 
to  its  own  laws ;  and  in  obeying  these  laws,  exhibits 
what  we  call  insanity. 

550.  We  have  seen  (520)  that  whatever  be  the  sub- 
stratum of  the  sensorial  power  of  the  human  brain,  it 
resides  in  and  acts  through  the  organized  matter  of 
the  nervous  substance,  during  our  present  state  of 
existence,  precisely  the  same  as  if  it  were  merely  a 
property  of  that  vitalized  matter,  and  all  its  powers 
and  manifestations  are  subject  to  precisely  the  same 
laws  as  govern  the  powers  and  manifestations  of 
vitality;  and  this  is  equally  true  whether  the  brain  be 
a  single  organ  or  a  system  of  organs.  We  have  seen 
also  (242,  251,  252,  253,  254,  294,  295,  397,  398,  403, 
409)  that  man  possesses  several  organs  of  special  sense, 
all  of  which  convey  their  impressions  to  the  cerebral 
centre  of  perception  (280),  from  which  they  are  re- 
flected to  the  mental  organs.  have  the  special 
sense  of  touch  (253),  of  taste,  of  smell,  of  hearing,  and 
of  sight.  Hunger  (247),  and  all  the  other  feelings  or 
senses  by  which  the  cerebral  centre  has  cognizance  of 
the  specific  wants  of  the  vital  economy,  are  likewise 
as  truly  special  senses  as  taste,  smell,  hearing,  and 
sight. 

551.  The  effect  produced  on  the  organs  of  these 


senses,  and  through  them  on  the  cerebral  centre,  by 
the  action  of  appropriate  stimuli,  is  what  we  cnW  per- 
ception ;  but  neither  the  hemispheres  of  the  brain  (266) 
nor  the  lobes  of  the  little  brain  (264),  are  essential  to 
animal  perception  (259).  Some  portion,  at  least,  of 
the  hemispheres  of  the  brain,  however,  is  essential  to 
intellectual  perception. 

552.  The  sense  of  sight  is  the  exclusive  source  of 
imagery  to  the  mind.  When  the  light  is  reflected 
from  any  object  upon  the  retina  of  the  eye  (252),  cer- 
tain impressions  are  made  upon  the  retina,  which  are 
perceived  by  the  mind ;  or,  in  other  words,  by  which 
the  mind  has  a  perception  of  the  object. 

653.  There  has  been  a  good  deal  of  speculation 
about  the  physiological  and  pyschological  philosophy 
of  vision  (415),  but  the  eye  has  too  generally  been 
treated  as  merely  a  mechanical  organ,  and  considered 
as  entirely  passive  in  the  function  of  vision;  and  hence 
it  has  been  compared  to  a  camera  obscura  with  its 
inverted  image,  etc.  (416,  417).  So  far  as  regards 
the  mechanical  and  physical  philosophy  of  vision,  this 
is  all  well  enough;  but  it  does  not  explain  the  vital 
and  mental  function.  It  does  not  inform  us  how  the 
animal  sees  the  object. 

554.  In  one  respect,  at  least,  there  is  an  essential 
and  very  important  difference  between  the  eye  and 
the  camera  obscura :  the  optic  nerve,  with  its  expanded 
extremity  formingthe  retina,  is  a  living  organ,  endow- 
ed with  a  peculiar  sensibility  to  all  the  properties  of 
things  which  are  perceived  by  the  medium  of  light  ; 
but  this  sensibility  depends  on  the  connexion  of  the 
optic  nerve  with  the  centre  of  animal  perception,  and 
on  the  healthy  condition  of  the  parts.  And  the  per- 
ception being  made  by  the  organ  in  connexion  with 
the  animal  centre,  we  do  not  actually  see  things  in- 
verted, as  has  been  generally  supposed,  because  the 
mind  does  not  perceive  the  inverted  image  formed  upon 
the  retina  of  the  eye,  as  we  perceive  that  of  the  camera 
obscura;  but  the  image  formed  upon  the  retina  of  the 
eye,  instead  of  being  perceived  by  themindas  animage 
or  representation  of  an  external  object,  constitutes  what 
may  be  called  the  stimulusof visual  perception,  by  which 
the  external  object  itself  is  really  seen.  Or,  in  other 
words,  thecolors  and  all  the  other  qualities  of  theimage 
caused  by  the  light  reflected  from  an  external  object,  are 
the  real  visual  properties  of  the  object,  and  are  to  the  liv- 
ingorgansomany  specific  kindsof  visual  stimuli,  giving 
to  the  parts  on  which  they  act  the  impressions  which, 
being  perceived  by  the  animal  centre  (280),  constitute 
the  animal  perception  of  the  real  external  object ;  and, 
therefore,  the  perception  of  the  several  parts  of  an 
external  object  is  always  made  with  reference  to  the 
direction  of  the  rays  of  light  which  convey  the  stimuli, 
and  consequently  all  external  objects,  are  seen  in  their 
natural  and  real  position. 

655.  When,  for  instance,  the  rays  of  light  which 
are  reflected  from  a  person,  animal,  tree,  or  any  other- 
external  object,  fall  upon  the  retina  of  the  eye,  an 
exact  image  of  the  object  is  formed  on  the  retina ; 
but  as  the  rays  of  the  light  cross  each  other  (fig.  48) 
before  they  reach  the  retina  (416,  417),  theimage  is 
inverted,  and  turned  side  for  side;  but  this  image  is 
not  perceived  by  the  mind  as  the  image  or  represen- 
tation of  the  external  object,  but  all  the  elements  and 
qualities  of  the  image  act  on  the  peculia,r  sensibility 
of  the  optic  nerve,  as  specific  and  delicately  modified 
stimuli ;  or  in  other  words,  they  are  the  real  visual  pro- 
perties of  the  external  object,  which  act  as  the  appro- 
priate stimuli  on  the  retina  of  the  optic  nerve,  in  per- 
fect analogy  with  the  action  of  gustatory,  olfactory, 
and  auditory  stimuli  on  their  appropriate  organs. 

556.  The  peculiar  sensibility  of  the  gustatory  nerve 
(294)  in  connexion  with  the  animal  centre  of  percep- 
tion, feels  those  properties  of  things  which  it  is  adap- 
ted to  perceive,  as  sweet,  sour,  bitter,  etc.  ;  and  this 
is  the  perception  of  taste.  The  peculiar  sensibility 
of  the  olfactory  nerve  feels  those  properties  of  things 
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which  it  is  adapted  to  perceive,  as  the  various  odors, 
and  this  is  the  perception  of  smell.     The  peculiar 
sensibility  of  the  auditory  nerve  feels  those  properties 
ofthings  which  it  is  adapted  to  perceive,  as  the  various 
undulations  or  vibrations  of  air,  etc.,  causing  sound, 
and  this  is  the  perception  of  hearing.    And  in  pre- 
cisely the  same  manner  the  peculiar  sensibility  of  the 
optic  nerve  feels  the  visual  properties  of  things,  and 
this  is  the  perception  of  sight.    And  thus  the  visual 
properties  of  external  things  as  really  and  truly  act 
upon  the  optic  nerve,  as  the  olfactory  and  gustatory 
properties  of  external  things  do  upon  the  nerves  of 
smell  and  taste.    In  each  case  the  appropriate  pro- 
perties are  brought  in  contact  with,  and  act  upon,  the 
nerve,  as  appropriate  stimuli,  producing  specific  im- 
pressions or  sensations,  which  the  mind  perceives  as 
the  properties  of  the  real  things,  and  in  perceiving 
these  impressions  or  sensations,  the  mind  always  refers 
them  to  the  things  from  which  they  are  received, 
according  to  the  constitutional  laws  of  the  particular 
function.    And  consequently  the  inverted  image  form- 
ed upon  the  retina,  instead  of  being  perceived  as  an 
image  or  representation  of  the  external  object,  is  felt 
as  the  visual  properties  of  the  real  object  itself,  the 
same  as  its  tangible  properties  are  felt  by  the  organ 
of  touch,  the  gustatory  properties  by  the  organ  of 
taste,  etc.  ;  and  therefore  the  impressions  or  sensa- 
tions produced  by  these  properties,  as  the  appro- 
priate  stimuli  of  the  organs,  are  instinctively  and  ne- 
cessarily referred  to  the  real  external  object,  whose 
visual  properties  act  upon  the  organ,  and  in  the  direc 
tion  of  the  rays  of  light  which  convey  the  properties 
to  the  retina.    Thus,  though  the  visual  properties  of 
the  top  of  an  object  (fig.  48)  are  thrown  upon  the 
bottom  of  the  retina,  yet  from  the  constitutional  laws 
of  the  function  of  vision,  we  instinctively  and  neces- 
sarily refer  the  impression  or  sensation  to  the  top  of 
the  object,  in  the  line  of  the  rays  of  light  by  which 
the  properties  are  conveyed  to  the  retina,  and  conse 
quently  we  actually  see  things  just  as  they  really  are; 
unless  we  see  them  through  distorting  media,  or 
through  bodies  which  bend  the  rays  of  light,  and 
change  their  colors  before  they  reach  the  eye. 

557.  Whether  the  optic  nerve  itself,  or  some  other 
part,  is  the  seat  or  receptacle  of  those  impressions  or 
sensations  which  constitute  the  mental  ideas  of  the 
visual  properties  of  external  things,  is  not  yet  ascer 
tained,  and  perhaps  never  will  be  ;  but  wherever  the 
seat  may  be,  it  is  certain  that  those  impressions  or 
sensations  may  be  re-produced  without  the  presence 
and  actual  perception  of  the  external  things  by  which 
they  were  first  caused,  and  this  reproduction  is  called 
mental  conception. 

558.  We  have  a  visual  perception  of  an  external 
object  when  it  is  really  before  us  and  we  actually  see 
it,  or  when  its  visual  properties  are  actually  thrown 
upon  the  retina  of  the  eye ;  and  we  have  a  visual 
CONCEPTION  of  that  object  when,  in  its  absence,  we 
reproduce  the  impression  or  sensation  first  caused  by 
the  action  of  the  visual  properties  of  the  object  on  the 
retina  ;  or  in  other  words,  when  the  mind  distinctly 
perceives  the  external  object,  without  the  real  visual 
function  of  the  eye,  or  without  actually  seeing  it 
for  the  instant  the  impression  or  sensation  is  dis 
tinctly  reproduced,  the  mind  instinctively  and  neces 
sarily  refers  i»,  according  to  the  laws  of  visual  per- 
ception  (554),  to  the  external  object  by  which  it  was 
first  caused;  and  thus,  by  perfect  conception,  the  ex 
ternal  object  is  made  to  stand  as  clearly  and  distinctly 
before  the  mind  as  it  does  in  the  real  act  of  perception 
And  when  our  mentsil  conception  of  external  things 
i3  vivid,  distinct,  and  complete,  we  call  it  imagina 

TION. 

559.  When  a  perception  is  made,  it  is  instantly 
reflected  to  the  intellectual  faculties,  and  the  reflected 
impression  or  sensation  becomes  a  more  abstract  pro 
perty  of  the  mind,  and  is  capable  of  being  reproduced 


at  any  time,  without  actual  perception  or  real  concep- 
tion (558),  and  this  is  called  reflection. 

560.  But  our  reflections  always  tend  to  produce 
conceptions,  and  are  always  the  most  clear  and  vigor- 
ous when  our  conception  is  the  most  .vivid  and  dis. 
tinct ;  and  hence  the  writer  or  speaker  who,  when 

riting  or  speaking,  has  the  most  vivid  and  accurate 
conception  of  the  things  of  which  he  treats,  always 
presents  his  subject  most  clearly  and  eloquently,  and 
always  prod\ices  the  most  powerful  effect  upon  his 
readers  or  hearers,  by  presenting  to  their  minds 
most  vividly  and  distinctly  the  images  of  his  own. 

561.  Conception  also  greatly  assists  reflection  by 
enabling  the  mind  to  contemplate,  examine,  analyze, 
and  compare  things  which  have  been  perceived  ;  and, 
by  ascertaining  the  accidental  and  essential  differ- 
ences, resemblances,  and  identities,  to  arrive  at  gene- 
ral conclusions  and  first  principles,  and  thus  elaborate 
the  general  theory  of  things. 

562.  The  power  of  recalling  or  reproducing  the 
thoughts  of  reflection  (559)  in  their  regular  associa- 
tions, is  called  memory  ;  and  consequently  memory, 
while  it  is  a  single  attribute  of  the  mind,  is  neverthe- 
less, according  to  phrenology,  of  diversified  power, 
and  pertains  to  each  individual  organ  of  the  brain ; 
so  that  we  may  have  a  very  good  memory  on  one  sub- 
ject, and  a  very  poor  one  on  another,  according  to 
the  relative  activity  and  power  of  the  individual 
organs. 

563.  Visual  perception  C568),  I  have  said  (552),  is 
the  only  source  of  that  conception  (558)  which  pre- 
sents imagery  to  the  mind.  Auditory  perception  is 
also  a  source  of  mental  conception,  but  to  a  more 
limited  extent  than  that  of  vision ;  and  we  are  much 
more  rarely  capable  of  reproducing  the  distinct  im- 
pressions or  sensations  of  auditory  perception  than  we 
are  those  of  vision.  The  reflected  impressions  or  sen- 
sations (569)  of  audi'.jry  perceptions  are,  however, 
very  easily  reproduced,  especially  when  the  power  is 
cultivated,  as  in  music.  But,  except  in  dreams  and 
disease,  we  never  distinctly  hear  sounds  by  concep- 
tion. The  perceptions  of  smell,  taste,  and  touch,  are 
also  rarely  the  sources  of  mental  conception,  except 
in  dreams  and  disease.* 

564.  The  succession  of  our  perceptions  establishes 
certain  relations  between  the  sensations  of  perception, 
and  also  between  the  thoughts  of  reflection  (559),  so 
that  the  reproduction  either  of  a  sensation  of  percep- 
tion  or  of  a  thought  of  reflection,  naturally  tends  to 
the  reproduction  of  others  associated  with  it ;  and 
this  is  what  is  called  the  association  of  ideas,  the 
law  of  association,  etc.  The  perceptions  of  the  differ- 
ent senses  become  associated  in  the  same  manner. 
Thus  we  look  at  a  certain  figure,  and  hear  it  called  A, 
till  we  learn  so  completely  to  associate  the  visual  and 
auditory  perceptions  in  our  thoughts  of  reflection, 
that  they  become  inseparable,  and  indeed  seem  essen 
tially  one,  and  the  name  becomes  the  mental  abstract 
of  the  thing ;  and,  except  in  cases  of  actual  percep- 
tion or  conception  (558),  all  our  thoughts  are  of  this 
kind  ;  a  species  of  algebraical  abstraction  or  nominal 
representation  in  the  mind,  of  things  existing  sepa. 
rately  from  the  mind.  Thus,  we  write  and  talk  ra- 
pidly of  trees,  animals,  men,  etc.,  without  having  dis 
tinct  images  of  the  things  we  write  or  speah  of  pre 
sented  to  the  mind.  But,  as  I  have  said  (560),  reflec- 
tion  always  tends  to  produce  conception,  and  it  rare.y 
if  ever  becomes  energetic  and  determinate,  without 
producing  some  degree  of  conception,  or  reproducing 


»  Mr.  James  Hill,  a  respectable  fanner,  of  West  Cambndge, 
Mass.,  now  about  sixty  years  old,  and  in  pretty  good  general 
health,  entirely  lost  the  sense  of  smell  ten  years  ago,  and  h«» 
smelled  notliing  since,  not  even  the  strongest  and  most  pungent 
and  offensive  odors.  Still  the  sense  of  touch  remains  Pe"e<:t  ■» 
the  nostrils.  Mr.  Hill  says  he  often  dreams  of  smelling,  «nd 
a  distinct  and  full  conception  of  odors,  especially  the  offensive. 
June  1,  1838. 
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to  some  extent  the  primary  sensations  of  perception 
:  (558). 

I  565.  The  sensations  of  perception,  both  in  their 
primary  form,  as  reproduced  in  conception  (558),  and 

I    in  the  form  of  thoughts  of  reflection  (559),  are  also 

j  intimately  associated  with  our  animal  appetites  and 
moral  feelings  ;  so  that  the  perception,  the  conception, 

I  and  even  the  thought  of  certain  things,  will  arouse 
certain  appetites  or  propensities,  or  excite  certain 
emotions  or  feelings  ;  and,  on  the  other  hand,  the 
emotions  or  the  appetites  will  call  up  the  thoughts  and 
conceptions.  Thus,  if  we  intently  think  of  any  kind 
of  delicious  fruit,  or  of  any  food  of  which  we  are  fond, 
conception  will  soon  present  the  fruit  or  food  dis- 
tinctly to  the  mind's  eye ;  and  the  animal  appetite 
for  it  will  soon  be  roused,  and  perhaps  become  even 
painfully  importunate  :  and  on  the  other  hand,  if  the 
appetite  be  excited  by  the  want  of  the  vital  economy, 
the  thoughts  and  conceptions  of  something  fitted  to 
gratify  the  appetite  will  instantly  be  produced,  and  if 
the  appetite  be  specific  and  determinate,  the  thing 
thought  of  and  conceived  will  be  specific.  So,  like- 
wise, if  our  perceptions  of  things  are  constantly  at- 
tended with  certain  moral  precepts,  admonitions,  or 
feelings,  our  conceptions  of  those  things  will  always 
remind  us  of  the  associated  sentiments,  and  generally, 
if  not  always,  reproduce  the  associated  feelings  ;  and 
-Our  thoughts  of  those  things  always  tend  to  produce 
the  conceptions  (558),  and  thus  excite  the  emotions. 
And,  on  the  other  hand,  if  the  feelings  be  produced 
by  a  physiological  or  pathological  condition  of  the 
body,  the  thoughts  and  conceptions  ai-e  called  up,  and 
the  mind  contemplates  the  thing  thought  of,  as  the 
cause  of  the  feeling  (302 — 305).  Thus,  if  an  indivi- 
dual  is  devoutly  and  zealously  religious,  and  always 
contemplates  the  favor  of  his  God  with  pleasurable 
feelings,  that  physiological  condition  of  his  body 
which,  in  common  language,  is  called  a  happy  flow  of 
animal  spirits,  will  be  sure  to  call  up  his  religious 
thoughts  and  conceptions,  and  he  will  consider  the 
feeling  as  entirely  of  a  religious  and  spiritual  charac- 
ter and  origin.  So,  likewise,  if  he  is  accustomed  to 
the  use  of  tea,  coifee,  wine,  tobacco,  opium,  or  any 
other  alcoholic  or  narcotic  or  other  stimulant,  the 
pleasurable  stimulation  which  he  receives  from  his 
stimulant  will,  unless  his  attention  is  directly  engaged 
in  some  other  matter,  call  up  his  religious  thoughts 
and  conceptions,  and  he  will  attribute  his  happy 
frame  to  his  religion ;  and  on  the  contrary,  if  from 
the  pernicious  eflFects  of  his  stimulant  on  his  nervous 
system,  or  from  some  other  cause,  a  physiological 
depression  results,  a  general  feeling  of  distress  or  un- 
happiness  will  be  induced,  which  will  fill  his  mind 
with  religious  doubts  and  fears,  and  he  will  attribute 
his  feeling  entirely  to  those  doubts  and  fears,  or  both 
the  doubts  and  the  feeling  to  the  withdrawment  of 
the  favor  of  God. 

566.  It  is  not  possible  for  the  mind  to  perceive  two 
separate  and  distinct  objects  of  thought  at  one  and 
the  same  instant,  nor  is  it  possible  for  the  mind  to 
have  a  distinct  perception  and  conception  (558),  at 
one  and  the  same  instant.  When  the  mind  is  occu- 
pied with  a  distinct  perception  of  things,  no  mental 
conception  can  take  place  ;  and  when  it  is  occupied 
with  a  distinct  conception,  perception  is  wholly  sus- 
pended. Thus,  when  we  are  completely  absorbed  in 
a  reverie,  or  in  that  state  in  which  the  mind  is  per- 
fectly engrossed  in  the  contemplation  of  its  own  con- 
ceptions, the  functions  of  all  our  organs  of  sense  are 
totally  suspended,  and  we  no  more  perceive  any  thing 
by  sight,  hearing,  smell,  taste,  or  touch,  than  if  all 
our  organs  of  sense  were  paralyzed.  It  is,  indeed,  a 
perfect  dream.  The  instant  we  are  conscious  of  a 
perception  (551),  the  ideal  presence  vanishes,  and  the 
reverie  is  destroyed.  The  ability  to  retire  within 
ourselves  from  the  perception  of  every  thing  around 
us,  and  shut  the  mind  up  to  its  conceptions  and  re- 


flections, is  called  the  power  of  absthaction,  or  in 
the  language  of  phrenology,  concenlraliveness.  But 
the  constant  action  of  the  appropriate  stimuli  of  vision, 
hearing,  smell,  etc.,  on  the  sensibilities  of  our  organs 
while  we  are  awake,  renders  it  difficult  for  us  to  be- 
come as  perfectly  abstracted  from  the  consciousness  of 
surrounding  things  as  when  asleep,  and  therefore  our 
mental  conceptions  are  generally  most  vivid  and  dis- 
tinct, and  the  ideal  presence  most  perfect,  in  our  dreams, 
when  our  external  senses  are  locked  up  in  sleep.  For 
dreams  are  nothing  more  than  the  more  or  less  per- 
fect reproduction  of  the  sensations  of  perception,  with 
a  varied  extent  of  associated  reflection.  Whether 
thoughts  of  reflection  (559)  are  first  excited  and  lead 
to  conception  f658),  or  conception  is  first  induced  and 
excites  thoughts  of  reflection  in  dreams,  is  not  cer- 
tain. Perhaps  sometimes  one  and  sometimes  the 
other. 

567.  In  perfect  sleep,  there  is  a  total  suspension  of 
all  the  functional  powers  of  the  nerves  of  animal  life 
(228,  229),  and  we  neither  dream  nor  are  conscious 
of  our  existence.  When  we  dream,  therefore,  our 
sleep  is  imperfect ;  and  it  is  rendered  imperfect  by 
some  nervous  irritation,  or  some  physiological  oppres- 
sion or  depression  in  the  body  ;  and  this  disturbing 
cause,  whatever  it  be,  is  also  the  exciting  cause  of  our 
dreams  ;  and  the  character  of  our  dreams,  as  to  plea- 
santness or  unpleasantness,  always  corresponds  with 
the  nature  and  degree  of  the  nervous  irritation  and 
the  general  condition  of  the  nervous  system,  and 
especially  the  nerves  of  organic  life  (228).  Most  fre- 
quently, however,  the  exciting  cause  T)f  dreams  is 
some  irritation  in  the  digestive  organs  (297,  298,  299)  ; 
but  this  is  not  always  the  case. 

568.  Whether  asleep  or  awake,  then,  when  our 
conceptions  (558)  are  complete  or  perfect,  they  are  as 
much  realities  to  the  mind  as  our  actual  perceptions 
(551)  ;  and  it  is  only  when  our  conceptions  have  given 
place  to  actual  perceptions,  that  we  know  that  the 
conceptions  are  not  real  perceptions.  Nothing  is 
more  real  to  the  mind  than  dreams,  while  they  last. 
We  do  not,  we  cannot  know  them  from  realities,  un- 
til  they  cease  to  be,  and  we  wake  to  reality,  and  find 
we  have  been  dreaming.  And  this  is  strictly  true  of 
our  day  dreams  or  reveries,  and  of  all  our  mental  con- 
ceptions. The  conceptions  of  the  poet  or  the  painter 
in  what  is  called  his  moments  of  inspiration,  are  as 
real  to  his  mind  as  his  actual  perceptions,  and  their 
effects  upon  his  body  are  generally  even  more  power- 
ful ;  and  when  his  conceptions  are  vivid,  distinct, 
and  complete,  it  is  impossible  for  him  to  know  or  to 
have  the  slightest  suspicion,  while  they  remain,  that 
the  ideal  presence  is  not  a  reality.  If,  in  the  mo- 
ments of  his  high  and  powerful  conceptions,  we  should 
see  the  poet,  without  impairing  the  spell  of  his  soul 
in  the  least  degree,  and  behold  the  intense  meaning 
of  his  eye,  and  all  the  workings  and  expressions  of 
his  countenance,  his  violent  gestures,  his  sudden 
starts,  his  hurried  or  suspended  respiration,  and  hear 
him  break  forth  in  his  soliloquies  or  in  his  addresses 
to  the  beings  of  his  imagination,  with  tender,  melting 
tones,  or  with  terrible  vehemence  and  fierce  impetu- 
osity, we  should  certainly  believe  him  to  be  a  raving 
maniac,  and  probably,  as  others  have  done  before  us, 
shrink  with  shuddering  dread  from  such  fearful  mani- 
festations of  insanity.  Yet  in  all  this  the  poet's  mind 
operates  in  strict  accordance  with  those  general  and 
fixed  laws  which  govern  every  human  mind,  and  is 
no  more  insane  than  the  mind  of  the  merchant  is, 
when  it  is  so  completely  engrossed  in  the  conceptions 
of  things  that  relate  to  his  mercantile  business,  that 
he  walks  along  the  public  street  of  the  city  without 
knowing  whom  he  meets  or  what  he  passes.  The 
only  difference  is,  that  the  conceptions  of  the  poet  are 
of  a  more  exciting  character  and  produce  a  more  ex- 
tensive and  powerful  effect  on  the  whole  nervous  sys- 
tern,   causing  correspondent  looks,,  gestures,  etc. 
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Besides,  the  general  nervous  excitability  of  those  who 
are  what  we  call  poetic  and  other  genuises,  is  much 
greater  than  ordinary  ;  and,  in  fact,  this  is  the  prin- 
cipal element  of  all  genius. 

569.  Perception  and  conception  (558),  I  have  said 
(566),  cannot  take  ])lace  at  one  and  the  same  instant ; 
and  hence  our  conceptions  are  generally  the  most 
vivid  and  distinct  and  perfect  in  dreams,  when  tlie 
organs  of  perception  are  sealed  up  in  sleep ;  and  hence, 
also,  nervous  people  generally  prefer  to  have  a  light 
in  their  bed-rooms  during  the  niglit,  so  that  they  can 
see  things  distinctly  when  they  are  awake,  and  thus 
be  able  to  prevent  disagreeable  conceptions,  by  actual 
perceptions.    Upon  the  same  principle,  if  an  indivi- 
dual who  is  much  afraid  of  dogs,  is  walking  along  the 
street  in  the  day-time,  and  sees  a  large  stone  by  the 
way,  he  does  not  mistake  it  for  a  dog,  because  he  dis- 
tinctly perceives  it  to  be  a  stone  ;  but  if  it  be  at  night, 
when'it  is  too  dark  for  him  to  have  a  distinct  percep- 
tion of  the  stone,  the  indistinct  perception  may  in- 
stantly give  place  to  a  distinct  and  vivid  conception  of 
a  doff  and  while  the  conception  lasts  (568),  the  dog 
will  stand  as  distinctly  before  his  mind  as  li  it  were 
an  actual  perception  ;  and  the  same  effects  wiU  be  pro- 
duced on  his  whole  mind  and  body. 

570  No  man  is  suspected  of  insanity  because  tie 
dreams  in  his  sleep ;  and  if  one  who  is  accustomed  to 
do  so,  gets  up  in  his  dream,  and  with  his  eyes  open, 
but  ^ifhont  perceiving  any  thing,  ^^^s  abou  and 
acts  and  talks  according  to  his  conceptions,  we  still  say 
he  is  dreaming ;  but  if  he  should  remain  in  this  state 
through  the  night  and  the  following  day,  we  shou  d 
unhesitatingly  pronounce  it  a  case  of  insanity.  Vet 
the  mind  would  strictly  observe  the  same  laws  that 
it  do^s  in  ordinary  dreams,  and  the  same  that  govern 
it  always  when  awake.  t,  v  ~ 

571  The  exciting  cause  of  dreams,  somnambulism, 
etc.  i  have  said  (567),  is  nervous  irritation.  When 
the  system  is  perfectly  healthy  and  undisturbed,  sleep 

s  delth-like_a  total  and  perfect  suspension  of  all  the 
functional  powers  of  the  nerves  of  animal  life  (228), 
and  of  all  consciousness  of  existence;  and  the  organs 
of  external  perception  are,  as  it  were,  paralyzed  to  all 
external  impressions,  until  the  full  purposes  of  Bleep 
are  effected,  and  the  instinctive  economy  of  organic 
life  throws  open  the  windows  of  the  soul,  and  restores 
every  sen  e  ?o  its  appropriate  organ.    The  nervous 
kriUtion  which  produces  dre«ms  may  be  carried  to 
such  an  extent  of  disease,  as  will  cause  such  a  con- 
stant succession  or  permanence  of  distinct  and  viv.d 
conceptions,  when  we  are  awake,  that  our  mind  will 
rZst ly  or  entirely  engrossed  with  these  conceptions, 
an" almost  ^vholly  abstracted  from  actua  percep- 
trons  The  thing*  conceived  will  be  rea  it.es  to  th« 
mind  (568)!  and  ie  shall  think,  feel,  talk,  and  act 
Z  same  as  if  our  conceptions  were  real  perceptions; 
and  th^n  of  course,  we  shall  be  called  insane.    If  the 
nervous^rritation  mns  so  high  as  totally  to  engross 
the  mind  in  its  conceptions,  and  ^ 
surrounding  things  as  the  objects  f  ""^^^^^''^g''^!^^^ 
transforming  our  friends  to  savages,  demons,  etc.,  we 
shal I  beTaid^o  be  totally  insane,  and  perhaps  raving 
maniacs,  according  to  the  degree  of  nervous  irrita- 

*'T72.  The  constant  contemplation  of  things  conceiv- 
ed as  realities,  will  soon  establish  new  associations  of 
thought  and  feelings  (564,  565),  and  thus  lay 
Sunfation  for  perr^anent  insanity  eve-  -hen 
/reneral  nervous  irritation  has  much  subs  ded. 
fntenectual  habitudes  of  every  kind  are  easily  formed, 
Tna  when  once  established,  are  with  great  difficulty 
broken  urand  especially  those  which  are  associated 

J  r  K  -iPVPloned  in  connexion  with  certain 
cfaliMng  "cuttilandcorrespondingoperati^^^^^ 
Sthe  m-L,  as  the  loss  of  property,  character,  friends. 
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etc.,  the  morbid  conceptions  may  be  limited  to  a  single 
subject,  and  then  the  case  will  be  called  monomania, 
or  insanity  on  one  subject,  the  mind  being  sound  on 
all  other  subjects. 

574.  Yet  it  is  obvious  that  in  all  this,  the  mind 
observes  the  same  laws  that  govern  all  human  minds 
at  all  times  (549).  The  soundest  mind  in  the  world 
regards  its  conceptions,  while  they  continue,  as  real 
perceptions  (568) ;  and  thinks,  feels,  and  acts  accord- 
ingly ;  and  the  insane  mind  does  the  same. 

575.  Another  general  principle  which  I  have  al- 
ready alluded  to,  is  of  so  much  importance  in  the  intel- 
lectual and  moral  philosophy  of  man,  that  it  requires 
to  be  more  extensively  explained  and  illustrated.  I 
have  said  (565;  that  the  sensations  of  perception,  both 
in  their  primary  form,  as  reproduced  by  conception, 
and  in  the  form  of  thoughtsof  reflection, are  intimately 
associated  with  our  feelings  oremotions,so  that  the  per- 
ception, the  conception,  and  even  the  thought  of  certain 
things,  will  produce  certain  emotions  ;  and,  on  the 
other  hand,  certain  feelings  will  excite  certain  thoughts 
and  conceptions,  by  which  the  feelings  or  emotions 
will  be  very  greatly  increased.    Thus,  to  repeat  the 
former  illustration  '(565),  a  zealously  religious  person 
who  always  contemplates  the  favor  of  his  God  with 
pleasurable  emotions,  and  the  withdrawment  of  that 
favor  with  painful  feelings,  will  have  a  pleasurable 
train  of  religious  thoughts  and  conceptions  called  up, 
and  his  hopes  brightened  and  his  faith  strengthened, 
by  that  physiological  condition  of  his  body  which  we 
call  a  delightful  flow  of  the  animal  spirits  (305), 
whether  produced  by  mental,  moral,  or  physical  sti- 
muli ;  and  he  will  consider  the  feeling  as  entirely  of  a 
religious  and  spiritual  origin  and  character,  and  this 
feeling  will  be  very  greatly  enhanced  by  the  reaction 
of  the  thoughts  and  conceptions  which  it  excites  :  and 
on  the  other  hand,  a  physiological  depression,  by 
whatever  cause  produced,  will  be  sure  to  call  up  in 
his  mind  a  train  of  gloomy  thoughts  and  conceptions, 
which  will  exceedingly  augment  his  depression,  and 
and  he  will  be  filled  with  religious  doubts  and  fears ; 
his  faith  will  become  feeble,  and  his  hopes  will  be 
darkened,  and  perhaps  yield  to  despair,  and  he  wiU 
attribute  the  whole  of  his  distress  to  the  doubts  and 
fears  of  his  mind,  and  these  he  will  attribute  to  his 
convictions  of  his  very  great  sinfulness,  and  the  total 
withdrawment  of  the  favor  of  his  God.    He  will,  at 
such  times,  review  his  past  life  with  the  deepest  an- 
guish and  remorse,  and  contemplate  many  former 
deeds  as  unpardonably  sinful,  which,  in  a  healthier 
state  of  his  nervous  system,  he  regards  in  a  very  dif. 
ferent  light  ;  and  the  darkness  of  his  doubts,  the 
depth  of  his  despair,  and  the  violence  of  his  rwQorse, 
will  always  be  proportionate  to  the  morbid  irritation 
and  physiological  depression  of  his  nervous  system. 
The  unhappy  Cowper  affords  a  melancholy  illustra- 
tion of  this  doctrine. 

576.  It  is,  then,  a  general  law  of  the  mind,  wtich 
governs  it  in  all  states  and  conditions,  that  the  impor- 
tance, in  our  estimation,  of  any  subject  which  we  con- 
template, or  the  force  of  any  evidence  which  we  exam 
ine,  is  always  equal  to  the  degree  of  feeling  or  emotion 
connected  with  our  thoughts,  conceptions,  and  per- 
ceptions, on  th«  subject,  and  consequently  our  reason, 
ings  and  conclusions  correspond  with  our  feelings 
But,  as  we  have  seen  (305),  the  mind  cannot  be  con- 
scions  of  the  difference  between  those  feelings  which 
arise  from  a  peculiar  physiological  cond-tion  ol  the 
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nervous  system,  and  which  cause  our  melancholy  or 
pleasing  thoughts  and  conceptions,  and  those  feelings 
which  are  caused  entirely  by  our  thoughts,  concep- 
tions, and  perceptions;  and,  therefore,  when  the  mind 
acts  according  to  its  own  consciousness,  it  always  ana 
necessarily  judges  that  all  our  emotions  or  feelings 
connected  with  our  thoughts,  conceptions,  and  percep- 
tions,  are  entirely  caused  by  those  thoughts,  concep- 
tions and  perceptions.    And  hence,  unless  we  go  out 
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of  ourselves,  and  judge  of  ourselves  scientifically,  and 
'independently  of  our  own  consciousness,  we  necessa- 
rily attribute  to  the  subject  on  which  our  mind  is 
exercised,  the  influence  or  power  by  which  all  our 
intellectual  operations  and  our  feelings  in  regard  to  it 
are  produced;  and,  therefore,  we  necessarily  estimate 
the  reality  and  importance  of  that  subject,  to  us,  by 
the  degree  of  our  feelings  when  contemplating  it, 
whether  those  feelings  are  actually  produced  by  the 
contemplation,  by  physical  stimuli,  or  by  morbid  irri- 
tation and  sympathy.  Thus,  when  a  person  is  in 
perfect  health  of  body,  he  may  hear  of  some  expres- 
sions of  disapprobation  which  have  been  made  con- 
cerning himself,  and  regard  them  as  a  pare  of  the 
common  gossiping  of  society,  and  contemplate  them 
with  little  or  no  emotion;  but  let  the  same  person 
hear  the  same  things  when  he  is  laboring  under  ex- 
treme nervous  irritation  and  depression,  and  he  will 
contemplate  them  with  great  emotion,  and  all  the 
morbid  sensibilities  of  his  nervous  system,  while  they 
excessively  increase  the  vividness  of  his  conceptions 
(558),  and  the  energy  of  his  thoughts  on  the  subject, 
will  at  the  same  time  be  so  intimately  connected,  and 
•indeed  identified  in  his  consciousness  with  his  purely 
mental  operations,  that  he  will,  without  the  least  sus- 
picion to  the  contrary,  regard  them  as  entirely  the 
result  of  his  mental  action  on  that  particular  subject, 
and  therefore,  of  necessity,  in  the  constitutional  nature 
of  things,  he  will  feel  the  subject  to  be  of  very  great 
and  pressing  importance  to  him,  and  he  will  inevita- 
bly jzidffe  its  importance  to  be  equal  to  the  degree  of 
the  feeling  with  which  he  contemplates  it.  Under  this 
morbid  influence  of  his  nervous  system  upon  his  men- 
tal  operations,  he  will  be  very  likely  to  think  that 
his  reputation  is  seriously  assailed,  and  to  cherish,  the 
most  painful  apprehensions  that  his  character  will  be 
ruined,  and  all  his  respectability  and  prosperity  and 
comfort  in  life  destroyed.  The  more  he  contemplates 
the  subject,  the  more  vividly  and  energetically  wiU 
his  morbid  sensibilities  call  up  his  conceptions  and 
reflections,  which  wiU  react  upon  those  very  sensibil- 
ities, to  enhance  them  exceedingly,  and  augment  the 
nervous  irritation,  and  fearfully  increase  the  physio- 
logical depression  and  derangement  of  his  whole  sys- 
tem ;  and  all  this,  again,  will  react  upon  his  mental 
faculties,  controlling  his  mental  operations,  and  forc- 
ing upon  him  the  consciousness  and  the  conclusion 
that  all  his  suflPering  arises  from  the  ruin  of  his  char- 
acter by  the  malicious  calumny  of  his  heartless  and 
wicked  persecutors;  and  he  may  soon  come  to  believe 
that  every  body  is  an  enemy,  and  that  there  is  a  gen- 
i  eral  conspiracy  to  destroy  hjm.  At  the  same  time, 
he  will  be  capable  of  thinking,  reasoning,  and  judging 
with  perfect  correctness  on  any  other  subject,  by 
which  his  morbid  sensibilities  are  not  excited ;  unless 
his  nervous  irritation  and  depression  is  continually 
kept  up  by  some  physical  cause  (571),  and  then  he  will 
either  manifest  equal  insanity  on  all  subjects,  or  it  will 
be  exceedingly  difficult  to  draw  his  attention  for  a 
moment  from  the  conceptions  -and  reflections  which 
•engross  his  mind  on  the  one  subject;  and  he  will 
constantly  recur  to  that  subject  as  soon  as  the  direct 
efforts  cease,  which  are  made  to  fix  his  attention  on 
real  perceptions. 

577.  The  same  important  law  of  the  mind  is  illus- 
trated by  a  case  of  inebriation.  A  person  who  is 
under  the  intoxicating  effects  of  tea,  coffee,  tobacco, 
opium,  wine,  distilled  spirit,  or  any  other  narcotic  or 
alcoholic  substance,  is  like  an  orgeji  filled  with  wind, 
which  is  ready  and  pressing  to  rush  out  and  form  a 
tone  at  any  pipe  which  is  unstopped.  He  is  filled 
with  a  nervous  pathos  which  is  ready  to  manifest 
Itself  in  the  form  of  a  moral  passion,  at  any  pipe  of 
the  mind  which  may  be  opened  to  give  it  vent.  Or 
m  other  words,  he  is  under  a  nervous  excitement, 
which  becomes  identified  with  the  exercises  of  the 
mind,  or  any  subject  to  which  his  attention  may  be 


called;  and  causes  him  to  think,  conceive,  perceive, 
feel,  and  act,  on  that  subject,  with  an  ardor  and  ear- 
nestness  commensurate  with  its  intensity.  If  he  be 
engaged  in  religious  meditations  or  exercises,  all  his 
nervous  excitement  produced  by  the  intoxicating 
substance  will  become  to  his  consciousness  purely 
religious  feeling  arising  from  the  action  of  his  mind 
on  the  subject  which  engages  his  attention  (57(5);  or 
perhaps  he  will  even  attribute  it  to  Divine  influence, 
and  he  will  rejoice  in  the  blessedness  of  his  frame  of 
mind  and  tenderness  of  heart,  and  he  will  sing,  exhort, 
or  pray,  with  a  self-satisfaction  equal  to  the  tone  of 
his  feelings,  and  perhaps  with  a  pathos  of  eloquence 
which  will  stir  up  the  sympathies  of  all  around  him. 
While  in  this  state,  he  necessarily  judges  according 
to  his  feelings;  religion  then  is  every  thing  tohim;  he 
marvels  that  every  body  should  not  be  religious;  this 
world,  with  all  its  joys  and  promises  and  hopes,  is  a 
mere  delusion;  and  he  is  ready,  yea,  longs,  to  shake 
off  his  earthly  tabernacle,  and  hasten  to  the  mansions 
of  the  blessed.  But  when  his  stimulation  has  passed 
away,  it  is  possible  you  may  find  him  of  a  very  diffe- 
rent tone  and  complexion  of  piety.  I* he  be  engaged 
in  convivial  pleasures,  surrounded  by  cheerful  com- 
panions and  music  and  dancing,  all  his  nervous  ex- 
citement produced  by  the  intoxicating  substance  will 
become  to  his  consciousness  identified  with  his  mental 
exercises  on  every  subject  to  which  his  attention  is 
directed  (576).  If  he  listens  to  the  music,  he  will  feel 
that  it  moves  him  exceedingly,  and  think  he  never 
heard  it  sound  better.  If  he  becomes  attentive  to  the 
ladies,  he  will  feel  that  they  never  appeared  so  bright 
and  beautiful  and  fascinating;  the  civilities  and  cour- 
tesies of  the  gentlemen  will  be  regarded  as  uncom- 
monly generous  and  agreeable.  Or  if  he  thinks  him- 
self slighted  or  insulted,  he  feels  the  indignity  with 
equal  intensity,  and  the  more  he  contemplates  it,  the 
more  his  wrath  kindles ;  and  in  all  the  degrees  of  his 
passion,  he  judges  that  his  feelings  are  produced  en- 
tirely by  the  insult,  and  necessarily  measures  the  im- 
portance and  offensiveness  of  the  insult  by  the  inten- 
sity of  his  feelings;  and  he  vents  himself  in  violent 
language,  or  seeks  revenge  by  physical  force;  and 
with  fists,  clubs,  dirks,  pistols,  or  some  other  weapon, 
rushes  in  his  madness  to  deeds  of  violence  and  outrage, 
and  perhaps  of  blood  and  murder. 

678.  Thus,  in  all  circumstances,  the  nervous  excite- 
ment produced  by  an  intoxicating  substance  is  natu- 
rally converted  into  a  moral  affection,  emotion,  or 
passion,  on  any  subject  to  which  the  attention  of  the 
mind  is  given,  and,  in  the  consciousness  of  the  indi- 
vidual, becomes  purely  the  effect  of  his  perceptions, 
conceptions,  and  reflections  on  the  subject  which  oc- 
cupies his  attention  (576)  ;  and  this  affection  or  pas- 
sion, with  all  the  augmentation  which  it  may  receive 
from  the  mental  perceptions,  conceptions,  and  reflec- 
tions, necessarily  governs  the  conclusions  or  judg- 
ment of  the  mind,  in  regard  to  the  importance  or  cha- 
racter of  the  subject  contemplated.  And  this  is 
strictly  true  of  all  other  general  nervous  excitements, 
irritations,  and  depressions,  by  whatever  cause  pro- 
duced. 

679.  Hence,  therefore,  so  far  as  this  general  law  of 
the  mind  is  concerned,  strict  mental  and  moral  sanity 
requires  that  the  degree  of  our  propensities,  affections, 
emotions,  or  passions,  on  every  subject  upon  which 
the  mind  acts,  should  be  exactly  equal  to  the  relative 
importance  of  the  subject  contemplated,  when  accu- 
rately compared  with  all  other  subjects  and  things 
which  exist,  or  of  which  we  ever  have  any  notion  ; 
or  should  precisely  correspond  with  what  is  really 
true  in  the  nature  of  things.  All  departure  from 
this  is  a  commensurate  deviation  from  strict  mental 
and  moral  sanity.  He  that  desires,  loves,  hates,  ab- 
hors, or  in  any  manner  estimates  any  thing  above  or 
below  its  real  worth,  is  in  some  degree  insane. 

580.  This  is  one  of  the  most  important  general 
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laws  of  the  mind  ;  and  the  almost  universal  disregard 
of  it  in  the  education  of  children  and  youth,  is  the 
source  of  immense  evil  to  mankind.  It  requires  that 
in  our  early  education,  our  affections  should  receive 
the  utmost  attention,  and  that  every  possible  precau- 
tion, pains,  and  measure,  should  be  taken  to  prevent 
the  association  of  an  improper  degree  of  affection  or 
feeling  with  any  of  our  perceptions,  conceptions,  or 
reflections  (5(J5) ;  that  when  we  think  of  supplying 
any  of  the  real  wants  of  the  body,  and  when  we  think 
of  labor,  pleasure,  poverty,  riches,  dress,  splendor, 
fame,  time,  eternity,  life,  death,  virtue,  vice,  or  any 
thing  else,  our  affection  should  always  correspond 
precisely  with  the  real  importance  of  the  thing  con- 
templated, and  thereby  enable  us  to  estimate  each 
and  every  thing  at  its  true  value,  and  thus  preserve 
a  strict  mental  and  moral  and  religious  sanity. 

581.  Now,  then,  if  we  bring  together  the  important 
principles  which  have  been  explained  and  illustrated, 
we  shall  see  the  philosophy  of  insanity,  and  find  that 
even  in  the  worst  kinds  of  madness,  the  mind  is  still 
strictly  true  to  the  same  general  laws  that  always 
govern  the  human  mind  in  all  conditions  (549).  In 
the  first  place,  we  have  seen  (551),  that  perception 
consists  in  the  impression  or  sensation  received  by 
the  centre  of  animal  perception  (280),  from  the  action 
of  the  visual,  auditory,  olfactory,  gustatory,  and  tan- 
gible  properties  of  external  things,  on  our  organs  of 
sight,  hearing,  smell,  taste,  and  touch,  and  from  the 
affections  which  arise  from  the  internal  wants  and 
conditions  of  the  body  (550),  and  that  conception 
(558)  consists  in  the  distinct  and  vivid  reproduction 
of  the  sensation  of  perception,  without  the  real  action 
of  the  properties  by  which  it  was  first  produced  ;  and 
that  the  sensations  of  perception  (559),  being  reflected 
to  the  intellectual  faculties,  form  the  thoughts  of  re- 
flection, which  are  reproduced  in  what  we  call  me- 
mory (562).    We  have  seen,  in  the  second  place  (5G4), 
that  the  succession  or  order  in  which  our  perceptions, 
conceptions,  and  reflections  take  place,  establishes  an 
association  between  them,  so  that  certain  perceptions 
or  conceptions  will  call  up  certain  thoughts  of  reflec- 
tion, and  certain  thoughts  of  reflection  may  produce 
mental  conception  :  also,  our  propensities,  feelings, 
emotions,  and  passions,  are  so  associated  with  our 
perceptions,  conceptions,  and  thoughts  of  reflection 
(565),  that  our  perceptions,  conceptions,  and  reflec- 
tions, will  call  up  our  appetites,  emotions,  and  pas- 
sions ;  and  these,  in  return,  will  call  up  our  reflec- 
tions and  conceptions.    But  though  the  law  of  asso- 
ciation is  an  essential  and  permanent  principle  in  our 
mental  operations,  yet  the  particular  associations  of 
our  thoughts  and  feelings  may  and  do  contmually 
undergo  changes.    Our  particular  perceptions,  con- 
ceptions, reflections,  and  emotions,  are  at  different 
times,  and  in  different  conditions,  attended  with  very 
different  associations.    We  have  seen,  in  the  third 
place  (566),  that  a  distinct,  vivid,  and  complete  per- 
ception and  conception,  cannot  take  place  at  one  and 
the  same  instant ;  though  the  mind  may  sometimes, 
in  a  measure,  imperfectly  attend  to  both  at  the  same 
instant ;  or  in  other  words,  we  may  have  imperfect 
visual  conceptions,  and  auditory,  olfactory,  gustatory, 
or  tangible  perceptions,  at  the  same  time,  in  a  relaxed 
state  of  the  mind.    But  when  we  have  a  distinct  and 
perfect  visual  perception,  we  cannot  have  a  visual 
conception  at  the  same  instant ;  and  when  we  have 
a  distinct,  vivid,  and  complete  visual  conception,  we 
cannot  have  a  Visual  perception,  in  the  slightest  de- 
gree, at  the  same  instant.    Thus,  when  a  person  has 
a  distinct  visual  perception  of  a  post  or  stump,  he  can 
have  no  visual  conception  at  the  same  instant ;  but  if 
he  is  excessively  afraid  of  meeting  and  being  killed 
bv  an  Indian,  his  fears  may  produce  a  distinct,  vivid, 
and  complete  conception  of  an  Indian,  occupying  the 
place  of  the  post,  but  the  instant  the  conception  takes 
place,  his  perception  is  lost ;  and  while  the  conception 


continues  perfect,  he  can  no  more  seethe  post  nor  any 
thing  else,  than  a  blind  man,  and  the  Indian  which 
he  conceives  is  as  much  a  reality  to  his  mind  as  the 
post  was  which  he  perceived  :  and,  therefore,  it  is  a 
general  law  of  the  mind,  which  governs  it  in  all  states 
and  conditions,  that  our  conceptions,  when  distinct, 
vivid,  and  complete,  are  as  much  realities  to  the  mind, 
while  they  last,  as  our  actual  perceptions,  and  that 
the  mind  cannot  possibly  know  them  from  realities 
until  they  have  ceased  to  be  (5C8).    We  have  seen, 
in  the  fourth  place  (565),  that  all  general  nervous 
irritations,  excitements,  and  depressions,  by  whatever 
cause  produced,  call  up  reflections  and  conceptions  of 
the  mind,  and  are  attended  with  feelings  which  be- 
come identified,  in  our  consciousness,  with  our  men- 
tal operations,  and  are  greatly  augmented  by  our  re- 
flections and  conceptions ;   the  degree  of  intensity 
always  bearing  a  relation  to  the  irritability  of  the 
nervous  system.    And  the  mind,  we  have  seen  (SOS), 
cannot,  of  its  own  consciousness,  discriminate  between 
those  feelings  which  arise  from  a  peculiar  condition 
of  the  nervous  system,  and  which  cause  our  pleasing 
or  melancholy  thoughts  and  conceptions,  and  those 
feelings  which  are  caused  entirely  by  our  thoughts, 
conceptions,  and  perceptions ;  and,  therefore,  when 
the  mind  acts  according  to  its  own  consciousness,  it 
always  and  necessarily  judges  that  all  our  emotions 
connected  with  our  thoughts  and  conceptions  and 
perceptions  are  entirely  caused  by  those  thoughts, 
conceptions,  and  perceptions  ;  and  hence,  we  necessa- 
rily attribute  to  the  subject  on  which  our  mind  is  ex- 
ercised, the  influence  or  power  by  wliich  all  our  intel- 
lectual operations  and  our  feelings  in  regard  to  it  are 
produced  (575)  ;  and,  therefore,  we  necessarily  esti- 
mate the  character  and  the  importance  of  that  sub- 
ject to  us,  by  the  degree  of  our  feelings  when  contem- 
plating it.    It  is,  therefore,  a  general  law  of  the  mind, 
which  governs  it  in  all  states  and  conditions,  that  the 
importance,  in  our  estimation,  of  any  subject  or  thing 
which  we  perceive  or  contemplate,  is  always  equal  to 
the  degree  of  feeling,  emotion,  or  passion,  connected 
with  our  perceptions,  conceptions,  and  reflections  on 
the  subject  (576)  ;  and,  consequently,  our  reasonings 
and  conclusions,  or  judgment,  always  necessarily 
correspond  with  our  feelings. 

582.  If,  then,  an  individual  is  laboring  under  a 
general  nervous  irritation,  by  which  distinct  and  vivid 
conceptions  are  continually  produced,  the  morbid  sen- 
sibiHties  developed  by  that  irritation,  and  excessively 
augmented  by  the  reaction  of  the  excited  mental  ope- 
rations, will  greatly  increase  the  vividness  and  energy 
of  his  conceptions  and  reflections,  and  at  the  same 
time  necessarily  cause  him  to  estimate  the  importance 
of  the  subjects  and  things  contemplated,  according  to 
the  degree  of  feeling  which  attends  his  mental  opera- 
tions. Continual  conceptions  will  therefore  not  only 
take  the  place  of  perceptions,  and  become  realities  to 
his  mind,  bat  his  conceptions  and  reflections  will  be 
attended  with  a  degree  of  feeling  which  will  make 
the  things  contemplated  of  the  most  absorbing  inter- 
est and  pressing  importance  to  him.  New  associa- 
tions of  thoughts,  conceptions,  perceptions,  and  emo- 
tions, will  soon  be  formed,  which  will  aggravate  and 
perpetuate  the  unhappy  state  of  things,  and  if  the 
individual  be  not  speedily  restored  to  health,  perma- 
nent intellectual  and  moral  habitudes  will  necessarily 
be  established.  . 

583.  If  the  nervous  irritation  and  excitement  be 
very  great,  total  insanity  and  raving  madness  will  be 
the  result ;  but  if  by  slow  degrees,  the  continued  or 
frequently  repeated  action  of  irritating  causes  has  dc 
veloped  i»  general  morbid  irritability,  rendering  the 
nervous  system  extremelv  excitable,  without  keeping 
lip  a  permanent  irritation  or  excitement,  then  the 
individual  will  manifest  sanity  or  insanity  according 
as  his  nervous  system  is  composed  or  excited,  in 
this  situation,  some  individuals  are.  when  not  excited, 
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equally  sane  on  all  subjects,  and  when  excited,  equally 
insane  on  all  subjects.     Others,  from  some  cause 
or  other  not  difficult  to  explain,  will,  while  under 
nervous  depression,  fix  the  mind  on  some  particular 
subject,  and  associate  their  morbid  sensibilities  with 
it,  and  necessarily  estimate  it  according-  to  the  cha- 
racter and  degree  of  those  sensibilities,  till  it  becomes 
of  absorbing  interest  to  them  (305),  and  all  the  rea- 
sonings, conclusions,  conceptions,  reflections,  and  as- 
sociations of  the  mind,  obey  the  controlling  energy  of 
that  interest.    These,  when  the  iijjrvous  irritation  is 
subdued,  will  be  perfectly  sane  ;  but  the  moment  they 
are  excited  by  any  means,  the  morbid  sensibilities 
developed  by  the  excitement,  being  intimately  asso- 
ciated with  that  particular  subject,  will  instantly  call 
up  the  thoughts  and  conceptions  of  the  mind  on  that 
subject,  and  they  will  manifest  insanity  on  that  sub- 
ject alone.    But  though  they  manifest  insanity  only 
on  one  subject,  it  is  almost  impossible,  while  they  are 
under  that  nervous  irritation  which  causes  them  to 
manifest  the  monomania,  to  fix  their  attention  for  an 
instant  on  any  other  subject,  because  their  morbid 
sensibilities  continually  cling  to  the  associated  thoughts 
and  conceptions,  and  drag  them  back,  as  by  an  irre- 
sistible instinct,  to  the  all-absorbing  subject.  And 
in  many  instances  this  subject  becomes  of  such  thril- 
ling interest  to  the  mind,  that  the  bare  naming  or 
suggestion  of  it  will  instantly  produce  a  general  ner- 
vous irritation,  developing  the  morbid  sensibilities 
and  all  the  manifestations  of  monomania  ;  and  finally, 
the  associations  become  so  extensive,  that  every  thing 
external  and  internal  constantly  suggests  the  absorb- 
ing subject. 

504.  We  see,  therefore,  that  in  all  species  of  in- 
sanity, even  the  worst  cases  of  madness,  the  mind  is 
true  to  the  laws  (549)  which  govern  it  in  all  states 
and  conditions,  and  that  the  body  alone  is  at  fault, 
in  the  morbid  irritability,  excitements,  depressions, 
and  sensibilities  of  the  nervous  system,  by  which 
thoughts  and  conceptions  of  an  improper  kind  are 
continually  called  up,  and  the  subjects  on  which  the 
mind  acts  are  made  of  undue  importance,  and  new 
associations  and  combinations  of  ideas  are  formed, 
and  new  associations  of  thoughts  and  feelings  are 
established. 

685.  Now  the  question  is,  whether,  according  to 
phrenology,  the  brain  is  the  special  seat  of  this  ner- 
vous irritation,  and  monomania  is  owing  to  a  morbid 
condition  of  a  single  cerebral  organ  ?  or  whether  the 
morbid  irritability  and  irritation  are  common  to  the 
whole  nervous  system,  and  especially  the  nerves  of 
organic  life  (228),  and  monomania  and  other  species 
of  insanity  are  results  of  that  irritation,  according  to 
the  laws  which  I  have  explained  ? 

586.  I  confess  that  I  am  decidedly  in  favor  of  the 
latter  opinion,  for  many  more  reasons  than  I  can 
assign  at  this  time.  I  will  however  adduce  a  few  of 
them.  In  the  first  place,  there  is  not  a  portion  of  the 
brain  nor  of  the  little  brain  which  has  not  frequently 
been  destroyed  in  difi'erent  individuals,  without  the 
least  manifestation  of  mental  derangement,  either  par- 
ticular or  general.  I  well  know  the  reply;  that  the 
organs  are  double,  and  one  eye  may  be  destroyed  with- 
out destroying  vision,  etc. ;  but  this  argument,  even 
if  it  be  tenable,  does  not  meet  my  position.  It  may 
answer  on  the  question  of  the  plurality  of  the  cerebral 
organs,  but  not  on  that  of  monomania,  as  caused  by 
the  local  disease  of  a  particular  cerebral  organ.  In 
the  second  place,  pistol  and  musket-balls  have  been 
shot  into  the  brain ;  swords,  tomahawks,  and  other 
instruments  have  been  struck  into  the  brain  in  various 
directions,  and  in  some  instances  so  as  to  wound  corre- 
sponding parts  of  both  hemispheres  at  the  same  time  ; 
portions  of  the  brain  have  been  discharged  at  the 
wounds  of  the  skull ;  surgeons'  fingers  and  instru- 
ments have  been  thrust  deep  into  the  lobes  of  the 
brain,  and  all  this  has  repeatedly  taken  place  without 


the  slightest  manifestation  of  particular  or  general 
insanity.    In  the  third  place,  there  is  no  evidence, 
either  from  post  mortem  examinations  or  any  other 
pathological  facts,  that  either  general  or  particular 
insanity  was  ever  caused  by  the  disease  of  a  particular 
part  of  the  brain  wliich  was  strictly  local,  or  which 
did  not  involve  the  whole  brain  in  it's  irritations.  On 
the  contrary,  all  that  we  know  on  the  subject  goes 
decidedly  to  prove,  that  when  diseases  of  the  br  ain, 
whether  caused  by  external  violence  or  internal  dis- 
turbances, are  strictly  local ;  when  all  the  morbid 
alfections  are  confined  to  the  particular  part  diseased, 
no  manifestations  of  mental  insanity,  either  general 
or  particular,  ever  take  place.    And  it  incomparably 
more  frequently  happens  that  post  mortem  examin- 
ation discloses  local  disease,  change  of  structure,  and 
total  destruction  of  particular  parts  of  the  brain,  where 
there  has  been  no  manifestation  of  mental  insanity 
during  life,  than  where  there  has;  and  I  contend, 
that  when  any  degree  of  insanity  has  attended  local 
disease  of  the  brain,  that  disease  has  involved  the 
whole  brain  at  least,  and  probably  all  the  nerves  of 
organic  life,  in  its  irritations  ;  and  I  can  scarcely  doubt 
that  in  most  cases  of  this  kind,  the  local  disease  itself, 
instead  of  being  the  cause  of  the  insanity,  is  only  an 
effect  of  the  same  cause  that  produces  the'insanity.  I 
am  also  confident  that  the  brains  of  fifty  or  any  other 
number  of  those  who  have  terminated  life  after  many 
years  of  chronic  mania,  either  general  or  particular, 
will,  in  the  average,  e.xhibit  as  healthy  an  appearance 
as  the  brains  of  an  equal  number  of  persons  who  have 
terminated  life  after  suffering  for  an  equal  number  of 
years  under  any  other  form  of  chronic  disease  which 
involves  the  nervous  system  of  organic  life  in  an  equal 
extent  of  physiological  derangement.  ,  In  the  fourth 
place,  both  general  and  particular  insanity  often,  if 
not  generally,  result  from  irritations  which  have  their 
special  seat  in  the  domain  of  organic  life,  and  perhaps 
most  frequently  in  the  digestive  organs.    I  once  at- 
tended the  dissection  of  the  body  of  a  hospital  patient, 
who,  according  to  the  opinion  of  his  attending  physi- 
cian, a  distinguished  medical  gentleman,  died  of  reli- 
gious mania.    His  mind  had  been  totally  deranged, 
and  his  madness  was  at  times  so  violent  that  it  was 
found  necessary  to  confine  him  ;  but  the  single  subject 
which  constantly  occupied  his  mind  was  religion,  and 
therefore  his  case  was  pronounced  religious  mania. 
A  number  of  medical  gentlemen  and  students  were 
present  at  the  dissection,  and  it  was  observed  by  all 
that  the  subject  was  depressed  at  those  parts  of  the 
head,  where  phrenologists  have  located  veneration, 
marvellousness,  and  conscientiousness.    On  examin- 
ing the  subject  internally,  not  the  slightest  trace  of 
disease  could  be  found,  till  we  discovered  an  inius 
susception  of  the  small  intestine,  attended  with  indica- 
tions of  a  high  degree  of  inflammation  before  death, 
which  extended  over  a  considerable  portion  of  the 
jejunum  and  duodenum.    The  subject  was  very  re- 
cent, so  that  no  important  post  mortem  changes  could 
have  taken  place  ;  and  there  was  nothing  to  afford  us 
the  least  ground  of  doubt  that  both  the  mental  mania 
and  the  death  of  the  body  had  been  caused  by  the 
disease  seated  in  the  small  intestine. 

687.  The  following  is  a  brief  abstract  of  an  inter- 
esting  statement  given  me  by  an  able  practising  phy. 
sician.  «  D.  C.  M.,  a  well-digger,  33  years  old,  full 
habits,  was  attacked  with  a  relax  on  Monday,  Sept.  16, 
while  at  labor  in  a  well,  but  continued  labor.  Tues- 
day at  noon,  appetite  poor  ;  took  little  for  his  dinner 
beside  pickled  encumbers,  and  went  to  his  labor;  re- 
lax increased,  attended  with  spasms  in  the  muscles  of 
the  abdomen  and  lower  limbs,  and  some  pain  in  the 
region  of  the  stomach.  At  eight  o'clock,  p.  m.,  I  was 
called  ;  found  him  vomiting  and  purging  with  spasms 

-bled  him  freely — spasms  relieved  ordered  warm  | 

water  and  a  cathartic;  he  throw  up  the  pickles, 
cathartic  operated,  after  which  he  took  an  anodyne 
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draught,  and  rested  quietly  diiring  night.  M''ednes- 
day  he  was  relieved  ;  some  soreness  remaining  over 
the  stomach,  I  ordered  gruel  for  diet,  and  left  him. 
Thursday  he  felt  perfectly  well,  and  notwithstanding 
my  strict  prohibition,  and  his  wife's  remonstrances, 
he  ate  a  hearty  dinner  of  flesh,  with  some  pickled 
cucumbers,  and  went  into  his  garden.    In  about  one 
hour,  returned  perfectly  delirious,  and  left  home  for 
the  village,  where  he  wandered  about  till  near  six 
o'clock,  p.  ni.,  when  he  was  got  home.    His  delirium 
all  thi.s  time  had  been  continually  increasing.  Two 
persons  were  sent  in  haste  to  call  me,  but  not  finding 
me  at  home,  one  of  them  called  in  Dr.  W.    When  I 
arrived,  Dr.  W.  was  bleeding  him,  under  the  impres- 
sion that  he  was  laboring  under  phrenitis.    On  en- 
quiry  I  learned  from  his  wife  what  he  had  done,  and 
that  "he  was  quite  well  at  noon  before  he  ate  his  din- 
ner ;  and  I  told  Dr.  W.  that  I  suspected  the  cause  of 
the  delirium  to  be  in  the  stomach  or  bowels.  He 
thought  it  was  in  the  head  ;  but  as  he  considered  the 
patient  mine,  he  left  him  to  me,  and  withdrew.  I 
immediately  directed  measures  to  evacuate  his  stom- 
ach and  bowels.    His  symptoms  had  been  very  little 
relieved  by  the  bleeding,  although  it  was  copious,  say 
thirty  ounces,  and  there  was  no  symptom  pi-esent  to 
indicate  any  derangement  of  the  chylopoietic  viscera. 
On  making  pressure,  however,  over  the  stomach,  he 
flinched  ;  and  on  drinking  a  glass  of  cold  water  he 
manifested  uneasiness  at  the  stomach.    There  was  no 
suflFusion  of  his  face  and  eyes  with  blood ;  his  eyes 
■were  brilliant,  and  their  whites  of  a  pearly  whiteness  ; 
their  expression  mild  and  playful.    His  thirst  was 
incessant.    He  would  not  suiTer  me  to  examine  his 
tongue.     An   emetico-cathartic  was  administered, 
which  operated  several  limes.    Not  being  satisfied 
with  the  catharsis,  I  ordered  castor-oil,  supposing 
from  the  account  given  by  the  attendants  that  the 
emesis  had  been  quite  sufficient  to  evacuate  the  con- 
tents of  his  stomach  at  least ;  for  they  said  he  had 
vomited  four  or  five  times  severely.    At  ten  in  the 
evening  his  bowels  had  been  moved  seven  or  eight 
times,  and  he  had  vomited  about  the  same  number  of 
times  ;  hut  bis  delirium  was  not  relieved.    He  had 
thrown  up  a  little  of  what  his  attendants  supposed  to 
be  a  part  of  his  dinner,  and  was  still  a  little  sick  at 
the  stomach.    Warm  water  was  ordered  to  be  taken 
freely,  which  brought  on  full  vomiting  again.  After 
several  severe  efforts,  he  threw  up  a  mass  of  what 
proved  on  inspection  to  be  flesh  and  pickled  cucum- 
bers.   From  that  moment  his  delirium  ceased,  and 
he  immediately  recovered."    This  medical  gentleman 
is  a  full  believer  in  phrenology. 

588.  I  might  add  numerous  cases  of  this  kind, 
many  of  which  have  fallen  under  my  own  observa- 
tion ;  but  I  deem  it  unnecessary.  Puerperal  insanity 
most  unquestionably  results  from  irritations  located 
in  the  domain  of  organic  life,  and  involving  the  whole 
nervous  system.  In  short,  I  fully  believe  that  at  least 
ninety-nine  cases  in  a  hundred  of  chronic  mania  ori- 
ginate in  the  irritations  of  the  nerves  of  organic  life, 
and  that  when  cerebral  disease  or  change  of  structure 
supervenes,  it  is  the  result  of  the  same  cause  that  pro- 
duces the  mania,  and  is  preceded  by  manifestations  of 
mental  insanity,  I  do  not  think,  therefore,  that  mo- 
nomania in  any  degree  proves  a  plurality  of  organs  in 
the  brain.*  Yet  I  freely  admit  that,  all  my  reason- 
ing  being  true,  there  may  still  be  a  plurality  of  cere- 
bral organs,  and  I  do  not  affirm  that  there  is  not ; 
but  I  contend  that  it  is  a  matter  which  yet  requires 
proof;  and  whether  true  or  not,  the  phrenologists 
have  evidently  made  the  contents  of  the  skull  too 

♦  If  the  views  I  have  presented  be  correct,  then  monomania, 
as  well  as  other  kinds  of  insanity,  should  be  regarded  and  treated 
as  a  symptom  of  general  morbid  irritability,  sensibility,  and  sym- 
pathy, rather  than  as  a  local  disease  of  a  particular  portion  of  the 
brain. 


exclusively  the  machinery  and  sotjrce  of  the  mental 
and  moral  powers  and  animal  propensities. 

rAi'X  The  brain,  whether  consisting  of  a  single 
organ  or  of  a  system  of  organs,  is  unquestionably  tlie 
seat  of  intellect  (2G0),  but  it  is  not  equally  evident 
that  it  is  the  seat  of  all  the  animal  propensities; 
though  it  is  possible  that  each  ])ropensity  has  its  spe- 
cial organ  of  perception  in  the  brain.  We  know  that 
if  the  nervous  communication  between  the  stomach 
and  the  centre  of  animal  perception  be  cut  off,  the 
animal  can  have  no  perce])tion  of  hunger  ;  and  it  is 
very  certain  that  hunger  is  a  special  sense  (MO),  pro- 
duced by  a  peculiar  physiological  condition  of  the 
nervous  tissue  of  the  stomach,  and  perceived  by  the 
animal  centre  ;  but  neither  the  hemispheres  of  the 
brain  nor  the  lobes  of  the  little  brain  are  essential  to 
the  animal  perception  of  hunger,  or  desire  for  food 
(259). 

590.  We  are  told  that  some  men  can  feel  the  exer- 
cises of  particular  parts  of  their  brain  in  their  mental 
operations  ;  but  I  leave  those  to  believe  such  things 
who  can,  and  I  ask  if  ever  any  one  felt  his  brain  to 
be  the  seat  of  his  propensities  and  emotions  ?  Have 
not  mankind  in  all  ages,  from  mere  feeling  or  consci- 
ousness, always  referred  these  emotions  to  the  epigas- 
tric region  ?    What  lover,  or  parent,  or  patriot,  in 
the  gush  of  his  emotions,  ever  instinctively  laid  his 
hand  on  the  back  of  his  head,  and  spoke  of  the  ardor 
of  his  feelings  ?  (534,  Nos.  4,  5,  ?)•    But  shall  I  be 
asked  if  I  intend  to  affirm  or  imply  that  the  mind  has 
one  seat,  and  the  propensities  and  sentiments  another, 
and  that  the  abdominal  viscera  (313)  have  an  inde- 
pendent power  of  sensibility  within  themselves,  and 
constitute  the  special  organism  of  the  animal  propen- 
sities and  moral  sentiments  ?    I  reply,  that  I  mean 
simply  to  affirm  that  there  is  a  oneness  in  the  nervous 
system  of  the  human  body  ;  that  to  a  certain  extent, 
and  for  certain  purposes,  the  nerves  of  organic  and 
of  animal  life  constitute  a  single  whole  ;  and  that  the 
point  of  unity  or  centre  of  perception  of  this  single 
whole  is  at  or  near  the  top  of  the  medulla  oblongata 
(280).    In  the  domain  of  organic  life,  we  have  seen 
(219),  that  there  are  special  centres  for  special  pur- 
poses, and  a  common  centre  (218),  which  presides  over 
the  whole  internal  economy  ;  and  so  far  as  the  wants 
of  the  vital  economy  require  the  exercise  of  voluntary 
functions,  the  animal  centre  has  a  perception  of  those 
wants  (294).    Or,  in  other  words,  the  vital  economy 
manifests  those  wants  by  producing  certain  physiolo- 
gical conditions  of  the  tissues  of  certain  organs  in  its 
organic  domain  ;  and  the  animal  centre,  by  means  of 
nervous  connexions  established  for  the  purpose,  per- 
ceives those  physiological  conditions,  and  thus  they 
become  special  senses;  and  as  strictly  so  as  sight, 
hearing,  smell,  taste,  and  touch  (550).    The  animal 
centre,  then,  as  a  unit,  does,  as  it  were,  throw  out  its 
feelers  into  every  portion  of  the  body  internally  and 
externally.    By  the  internal  feelers  it  perceives  those 
physiological  conditions  of  the  organic  domain  which, 
being  perceived,  constitute  the  sense  of  hunger,  thirst, 
etc.  ;  and  thus  it  has  cognizance  of  all  those  internal 
conditions  which  directly  relate  to  the  voluntary 
powers.    By  its  external  feelers  it  perceives  those 
impressions  made  by  the  qualities  of  external  things, 
which  constitute  the  senses  of  touch,  taste,  smell, 
hearing,  and  vision  ;  and  thus  we  are  enabled  to  per- 
ceive both  our  internal  wants  and  the  external  sup- 
plies.   The  perceptions  of  the  animal  centre  are  all 
instantly  reflected  to  the  intellectual  organ  or  organs, 
and  produce  thoughts  of  reflection  in  the  manner  I 
have  described  (559).    JMoreover,  as  we  have  seen, 
the  brain  and  all  the  nerves  of  animal  life  contmually 
and  entirely  depend  on  the  functional  integrity  of  the 
nerves  of  organic  life  for  their  own  functional  powers 
(209,  260)  ;  and,  therefore,  though  we  have  no  special 
sense  of  perception  by  which  we  are  informed  of  all 
the  functional  aberrations  in  the  domain  of  organic 


SCIENCE  OF  HUMAN  LIFE. 


103 


life,  yet  the  brain  always  sympathizing  in  the  general 
conditions  of  that  doniaiii,  we  are  conscious  of  the 
effect  without  knowing  tlie  source  (305). 

5!)1.  On  the  whole,  then,  though  I  do  not  wish  to 
be  considered  as  an  opposer  of  the  theory  of  Dr.  Gall, 
but  am  strongly  disposed  to  favor  its  general  princi- 
pies  (543),  yet  I  must  contend  that  while  the  brain, 
either  as  a  single  organ,  or  as  a  system  of  orj^ans,  is 
the  special  seat  of  tliought,  the  whole  nervous  system 
is  so  intimately  connected  with  the  brain  as  its  intel- 
lectual and  moral  instruments  (590),  and  the  intellec- 
tual and  moral  operations  of  the  brain  are  so  closely 
associated  (5C5)  Avith  the  conditions  and  influences  of 
the  nerves  of  organic  life  (305),  that  the  intellectual 
and  moral  philosophy  of  man  cannot  be  accurately 
understood  without  a  just  knowledge  of  the  nervous 
system  as  a  whole ;  and  that  the  physiological  laws 
with  their  important  relations  constitutionally  estab- 
lished in  the  organic  domain,  are  of  incomparably 
more  importance  to  the  philosopher,  the  philanthro- 
pist, and  the  Christian,  than  the  external  shape  of  the 
skull,  or  even  the  internal  structure  of  the  brain. 
For,  admitting  all  that  phrenology  claims  in  regard 
to  cerebral  organization,  it  is  still  true  that  the  intel- 
lectual and  moral  character  of  man  can  only  be  con. 
stitutionally  reached  through  the  medium  of  the 
nerves  of  organic  life  (306) ;  or,  in  other  words,  it  is 
onl)'  by  a  proper  attention  to  the  physiological  laws 
of  the  domain  of  organic  life,  that  we  can  justly  hope 
to  have  such  an  efi"ect  on  the  shape  and  condition  of 
the  brain,  and  other  parts  of  the  body,  as  will  secure 
health,  wisdom,  virtue,  and  happiness,  to  the  human 
race. 

592.  My  apprehension  is,  that  the  intellectual  and 
moral  science  of  man  is  far  more  profound  and  intri- 
cate than  phrenology  contemplates,  and  cannot  be 
fully  understood  without  a  knowledge  of  all  the  pro- 
perties and  powers  of  the  whole  human  system  ;  and 
therefore,  instead  of  limiting  our  observations  and 
investigations  to  the  head,  in  order  to  And  out  what 
a  man  is,  we  should  extend  them  over  the  whole 
organization,  and  endeavor  to  ascertain  the  particular 
and  the  general  laws  of  animal,  intellectual,  and 
moral  physiology,  that  we  may  not  only  know  what 
man  is,  but  also  what  he  ought  to  be,  and  how  to 
make  and  keep  him  so. 


LECTURE  X. 

General  law  of  relation  between  the  instincts  and  the  voluntary 
powers— Brute  reason— General  law  of  relation  between  the 
instincts  and  cerebral  faculties— Man  and  animals  under  the 
same  law — But  man  can  deprave  himself  and  multiply  his 
wants — Not  so  other  animals — Artificial  wants  of  man  act  on 
his  cerebral  organs  the  same  as  the  natural  wants — Man's  supe- 
rior intellect  sinks  him  deeper  in  depravity — What  he  would 
be  without  moral  powers — The  end  for  which  his  moral  powers 
are  established— These,  his  distniguishing  and  most  exalting 
attributes — Relations  of  rnan  to  his  Creator  and  to  his  fellow 
creatures — The  Gospel  agrees  with  phyiiology — The  moral  pro- 
bation of  man — His  moral  ability  and  inability — Conscience, 
what? — Moral  sense  innate  ;  its  power — A  false  or  true  consci- 
ence, how  formed — Moral  sense  more  or  less  active  and  power- 
ful— Eifect  of  morbid  sensibility  of  the  nervous  system  on  the 
moral  sense  and  conscience— False  conscience;  its  sources- 
Man  naturally  and  necessarily  religious— Superstition,  bigotry, 
fanaticism— Man's  moral  responsibility— Other  moral  faculties 
under  the  same  laws. 

593.  We  have  seen  that  the  nerves  of  organic  life 
preside  over  all  the  functions  concerned  in  the  nourish- 
ment, growth,  and  general  sustenance  of  the  body 
(223,  227,  228)  ;  and  that  so  far  as  digestion,  absorp- 
tion, respiration,  circulation,  secretion,  excretion, 
organization,  the  regulation  of  temperature,  etc.,  are 
considered,  the  animal,  like  the  vegetable,  is,  in  a 
state  of  health,  destitute  of  consciousness  (208)  ;  and 
could  the  animal,  like  the  vegetable,  be  regularly  sup- 
plied with  nourishment  without  the  exercise  of  volun- 
tary powers,  the  animal  body,  like  the  plant,  might 


be  developed,  attain  to  its  full  size,  live  out  its  consti- 
tutional period,  and  die  and  decav  without  the  least 
consciousness  of  its  existence  (294). 

594.  But  the  animal  body  is  constituted  with  such 
relations  to  the  external  world,  as  require  the  exercise 
of  voluntary  powers  to  supply  the  wants  of  its  inter- 
nal economy  (209).  Hence  it  is  furnished  with  an 
apparatus  of  nerves  and  organs  adapted  to  its  external 
relations  (283),  This  apparatus  (233)  consists  of  the 
nerves  of  animal  life,  which  are  endowed  with  pecu- 
liar properties  and  powers  (294),  by  which  the  animal 
is  made  conscious  of  its  existence,  and  enabled  to  per- 
ceive its  internal  wants,  and  those  external  properties 
and  things  by  which  its  wants  aie  supplied  (209); 
and  of  the  muscles  and  bones  employed  in  voluntary 
motion,  by  which  it  is  enabled  to  approach  and  seize 
those  things  which  it  perceives  and  wants  (233). 

595.  The  internal  wants,  I  have  said  (590),  are 
attended  with  certain  physiological  conditions  of  the 
organs,  and  these  conditions  being  perceived  by  the 
centre  of  animal  perception  (280),  become  the  special 
senses  of  hunger,  thirst,  etc.  (589).  In  the  lowest 
orders  of  animals  (209),  the  animal  consciousness  is 
extremely  feeble,  and  the  animal  perceptions  and 
voluntary  functions  are  purely  instinctive  and  rudi- 
meutal.  The  animal  is  scarcely  elevated  above  the 
vegetable  (209).  As  we  ascend  the  scale  of  animal 
existence,  we  find  animal  consciousness  and  perception 
more  and  more  vivid  and  powerful,  and  the  voluntary 
faculties  more  and  more  developed  and  active.  But 
from  the  lowest  to  the  highest  orders  of  animals,  in- 
cluding man,  it  is  a  universal  law  of  the  animal 
kingdom,  that  the  domain  of  organic  life  manifests 
its  wants  to  the  centre  of  animal  perception  in  such 
a  manner  as  to  produce  a  strong  propensity  in  the 
animal  to  exercise  its  voluntary  powers  for  the  supply 
of  those  wants.  These  propensities  are  called  in- 
stincts. 

596.  In  many  of  the  lower  orders  of  animals,  the 
voluntary  powers  are  purely  the  instruments  of  the 
animal  instincts.  Without  an  act  of  reasoning  or  of 
reflection,  the  animal  is  moved  by  the  sense  of  its 
wants,  to  exercise  its  voluntary  powers  in  such  a 
manner  as  to  satisfy  the  propensity ;  and  in  obeying 
its  internal  instinct,  it  instinctively  employs  its  in- 
stinctive powers  of  external  relation  connected  with 
its  voluntary  powers  ;  and  by  smell,  taste,  and  other 
perceptive  senses,  feels  out  the  substances  adapted  to 
its  wants,  and  thus  fulfils  the  final  causes  of  its  organ- 
ization. The  voluntary  powers  of  the  higher  orders 
of  animals  are  equally  obedient  to  the  instinctive 
wants  or  propensities,  but  their  exercise  is  attended 
with  something  more  of  thought  and  reasoning.  The 
rudiments  of  brute  reason  are  probably  to  be  found  in 
all  the  vertebrated  animals  ;  but  they  are  more  and 
more  developed  as  we  ascend  the  scale  towards  man. ' 
And  there  is  little  ground  of  doubt  that  the  reasoning  . 
powers  of  animals  bear  a  precise  relation,  as  to  their 
extent,  to  the  developments  of  the  brain.  The  mon- 
key tribes,  the  elephant,  the  dog,  the  fox,  the  horse,/ 
the  swine,  and  several  other  animals,  give  the  most 
unquestionable  evidences  of  their  powers  of  reason 
and  reflection.  Nevertheless,  whatever  be  the  extent 
of  the  powers  of  brute  reason  in  animals,  those  powers 
are  always  perfectly  subservient  to  the  instinctive 
wants  of  the  body.  All  the  reasoning  and  reflection 
ever  manifested  by  the  horse,  dog,  elephant,  etc.,  are 
excited  by  their  instinctive  propensities,  and  are  only 
exercised  in  conformity  to  those  propensities,  or  for 
the  purpose  of  gratifying  them,  and  never  for  the 
purpose  of  resisting  or  restraining  them.  It  is 
therefore  a  general  law  of  the  animal  kingdom,  that 
the  cerebral  faculties,  whatever  they  may  be,  are  sub- 
servient to  the  wants  of  the  body  ;  and  all  the  intel- 
lectual and  voluntary  powers  naturally  concur  with 
the  animal  propensities  and  seek  their  gratification. 

597.  It  is,  as  I  have  stated  (520),  entirely  certain, 
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that  whatever  be  the  substratum  of  the  gensorial 
power  of  the  human  brain,  it  resides  in  and  acts 
through  the  organized  matter  of  the  nervous  sub- 
stance, during  our  present  state  of  existence,  precisely 
the  same  as  if  it  were  merely  a  property  of  that  vital- 
ized matter,  and  all  its  powers  and  manifestations  are 
subject  to  precisely  the  same  laws  as  govern  the 
powers  and  manifestations  of  vitality.    Hence,  so  far 
as  the  instinctive  wants  and  animal  propensities,  and 
their  relation  to  and  influence  upon  the  intellectual 
and  voluntary  powers,  are  considered,  man  is  in  the 
same  general  predicament  with  the  lower  animals  : 
all  his  internal  wants  and  propensities  appeal  to  his 
intellectual  and  voluntary  faculties,  and  excite  their 
action,  and  naturally  cause  them  to  concur  with,  and 
seek  the  satisfaction  of,  the  bodily  desires.  And 
although  there  is  an  almost  infinite  distance  between 
the  reason  of  man  and  that  of  the  highest  order  of 
the  lower  animals,  yet  the  philosophy  of  his  reasoning 
is  precisely  the  same  as  that  of  the  elephant,  the 
horse,  etc.,  and  consequently  it  is  governed  by  the 
same  general  laws.    But  man's  superior  intellectual 
and  voluntary  powers  not  only  increase  his  ability  to 
supply  his  bodily  wants  in  all  the  varying  circum- 
stances of  seasons  and  conditions,  but  also  increase 
his  power  of  multiplying  those  wants,  by  his  artificial 
modes  of  supplying  them,  and  by  the  artificial  cir- 
cumstances of  social  and  civic  life. 

598.  The  horse  and  ox  and  other  animals,  like  man, 
have  the  special  sense  of  thirst,  or  natural  want  of 
water,  but  they  have  neither  the  reasoning  nor  the 
voluntary  powers  to  supply  this  want  with  any  thing 
else  but  water  ;  and,  therefore,  from  birth  to  death, 
and  from  generation  to  generation,  they  only  feel  the 
same  natural  and  simple  want,  and  are  always  satis- 
fied when  that  want  is  supplied  with  good  water;  but 
out  of  this  simple  and  single  want  of  his  body,  man 
generates  a  thousand  artificial  wants,  which  become 
ingrafted  upon  his  body,  and  exert  their  influence 
upon  his  intellectual  and  voluntary  powers  m  pre- 
cisely the  same  manner  as  his  original  instinctive 
wants  do,  and  always  with  a  more  despotic  and  im- 
perious energy,  and"  with  a  continual  and  powertu 
tendency  to  excess.    The  same  is  true  of  the  special 
sense  of  hunger  :  in  the  lower  animals,  it  is  always 
equally  simple  and  natural,  unless  depraved  by  the 
artificial  training  of  man  ;  but  man  multiphes  this 
simple  natural  want  into  a  thousand  artificial  ones, 
which  exert  a  controlling  and  arbitrary  influence 
upon  his  intellectual  and  voluntary  powers ;  and  in 
the  same  manner,  every  other  natural  want  and  sense 
of  the  human  body  are  multiplied  by  man  to  the  ex- 
tent of  his  capabilities  (21) ;  and  out  of  these  mnu- 
merable  wants  which  are  ingrafted  upon  the  natural 
propensities  and  sensibilities  of  his  body,  spring  a 
multitude  of  others  in  connexion  with  the  social  and 
civil  institutions  and  customs  of  society.  ijiese 
thousands  of  artificial  wants  soon  come  to  be  so  inti- 
mately and  completely  associated  with  the  natural 
wants  of  the  body,  that  few  know  the  d'fference  be- 
tween the  natural  and  the  artificial ;  and  all  ot  them, 
with  difi"erent  degrees  of  energy  and  despotism,  press 
their  demands  upon  the  intellectual  and  voluntary 
nowers,  urging  or  compelling  those  decisions  of  the 
mind,  and  those  exercises  of  the  voluntary  powers, 
by  which  they  can  be  satisfied  or  indulged  ;  and  upon 
precisely  the  same  principles  of  intellectual  and  moral 
philosophy  as  govern  the  action  of  the  original  in- 
stinctive  wants  of  the  body,  upon  the  cerebral  facul- 

ties  (565,  576). 

599  But  in  thus  multiplying  his  wants,  man  neces- 
sarily" not  only  depraves  the  natural  instincts,  pro- 
pensities, and  sensibilities  of  his  body,  and  increases 
the  force  and  despotism  of  his  wants  upon  his  intel- 
lectual and  voluntary  powers,  but  he  also  impairs  his 
mental  faculties,  and  deteriorates  his  whole  nature, 
and  tends  to  the  destruction  of  mind  and  body. 


600.  Hence,  therefore,  were  man  only  elevated' 
above  the  other  animals  by  superior  intellectual  and 
voluntary  powers,  his  natural  elevation  would  answer 
no  other  end  than  to  increase  the  distance  of  his  fall, 
and  the  depth  of  his  degradation  and  misery.  He 
would,  indeed,  be  the  vilest  and  most  wretched  of  all 
terrestrial  things.     'With  all  his  intellectual  and 
voluntary  powers  subservient  simply  to  the  supply  of 
his  bodily  wants,  and  those  wants  multiplied  beyond 
number,  and  increased  continually  in  despotism  and 
depravity,  his  superior  powers  would  only  be  a  supe- 
rior ability  to  make  himself  miserable,  and  to  destroy 
himself  and  others.    His  reasoning  powers  would  be 
employed  with  little  more  than  the  excitements  of  his 
appetites  and  feelings,  and  in  securing  the  means  of 
his  self-indulgence,  and  in  devising  the  crafty  or  the 
violent  measures  by  which  he  could  procure  or  des- 
troy whatever  his  lusts  or  passions  demanded ;  his 
judgment  would  be  but  the  dictates  of  his  propensi- 
ties ;  desire  would  constitute  his  only  principle  of 
action;  and  this  would  lead  him  downward,  deeper 
and  deeper  into  the  abyss  of  animal  depravity,  and 
subjugate  his  intellectual  powers  to  more  and  more 
degrading  and  debasing  slavery  to  his  sensuality. 
Never  would  his  reason  remonstrate  with  his  pas- 
sions ;  never  would  his  judgment  condemn  his  indul- 
gence ;  strength  would  "constitute  the  right  of  prece- 
dence, and  power  the  law  of  possession  ;  and  man 
would  prey  upon  his  fellow  creatures  with  an  energy 
and  cruelty,  by  so  much  the  fiercer  and  more  des- 
tructive and  terrible  than  the  most  ferocious  of  other 
animals,  as  he  possessed  superior  intellectual  and 
voluntary  powers  to  deprave  himself,  and  to  devise 
and  carry  into  execution  more  crafty  and  skilful  plans 
of  destruction.  , 

601.  To  prevent  this  natural  tendency  of  man  s 
animal  nature,  and  to  excite  his  intellectual  powers 
to  elevated  and  extensive  efforts  in  the  attainments 
of  knowledge  and  wisdom,  a  wise  and  benevolent 
Creator  has  endowed  him  with  mohal  powers,  and 
made  him  the  subject  of  moral  government. 

602.  Thus  God  has  created  matter,  and  impressed 
upon  it  those  primary  laws  (89),  by  which  it  enters 
into  the  various  forms  of  the  inorganic  world  and  by 
which  those  forms  are  governed  as  individual  masses  ; 
and  upon  the  common  matter  of  the  inorganic  world 
he  has  superinduced  still  higher  laws  of  action  and 
constitution  (110),  bv  which  it  is  made  to  enter  into 
the  arrangements  and  forms  of  living  organized  bo- 
dies ;  and  upon  organized  matter  he  has  superinduced 
still  higher  laws  of  constitution,  by  which  living 
bodies  are  endowed  with  a  consciousness  of  their  ex- 
istence, and  with  the  power  of  perceiving  their  inter- 
nal wants,  and  of  perceiving  and  procuring  the  exter- 
nal supplies  (114,  138);  and  upon  animal  conscious- 
ness  and  sensibility  he  has  superinduced  still  higher 
laws  of  constitution,  by  which  the  animal  is  endowed 
with  intellectual  powers  (165);  and  finally,  upon  the 
associated  animal  nature  and  intellectual  powers  of 
man,  God  has  superinduced  moral  powers,     it  _>s, 
therefore,  the  mora/  nature  of  man  which  gives  him 
his  highest  elevation  in  the  scale  of  being,  and  places 
him  at  the  greatest  distance  from  his  fellow  animals, 
and  nearest  to  angels  or  to  devils.  „    .    ,  „„j 

603  By  this  wonderful  union  of  intellectual  and 
moral  powers  with  organized  matter,  inanaljme,  of 
all  terrestrial  beings,  is  brought  into  a  twofold  rela- 
tion to  his  Creator.    In  his  material  nature,  man,  in 
common  with  all  other  material  forms  and  su,™^^^ 
holds  a  fixed  relation  to  his  Creator  as  the  great,  first 
and  continually  eflicient  Cause  by  which  matter  and 
all  material  foi^s  and  properties  and  POwers  are  v.  l  a 
they  are.    This  relation  only  embraces  the  natural 
attributes  of  God.    In  his  moral  -tiire  man  ho  ds 
fixed  relation  to  his  Creator,  as      '"f'^t^^y  i;"^""  ^ 
jnst  and  benevolent  and  K""-!  >„fe^ll„"a^ 
Judge  and  Father.    But  as  there  is  of  necessity  an 
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essential  and  perfect  harmony  between  the  natural 
and  the  moral  attributes  of  God,  so  is  there  a  perfect 
harmony  between  the  natural  and  moral  relations 
which  man  holds  to  his  Creator ;  so  that  the  perfect 
fulfilment  of  the  one  requires  the  perfect  fulfilment 
of  the  other.  That  is,  the  constitutional  laws  which 
govern  the  living,  organized  body  of  man,  and  on 
which  all  its  physiological  properties  and  powers  and 
interests  depend,  harmonize  most  perfectly  with  the 
constitutional  laws  which  govern  his  intellectual  and 
moral  nature.  So  that  the  highest  and  best  condition 
of  the  human  body  requires  a  perfect  obedience,  not 
only  of  its  own  physiological  laws  as  living  organized 
matter,  but  also  of  the  constitutional  laws  of  the  in- 
tellectual and  moral  nature  associated  with  it ;  and  the 
highest  and  best  condition  of  man's  intellectual  and 
moral  nature  requires  the  perfect  obedience,  not 
only  of  its  own  constitutional  laws,  but  also  of  the 
constitutional  laws  of  the  body  as  living  organized 
matter :  and  consequently,  the  violation  of  the  con- 
stitutional laws  of  the  one  is  necessarily  attended 
with  an  infraction  of  the  constitutional  laws  of  the 
othei'.  Hence,  therefore,  no  moral  or  civil  law  or 
religious  doctrine  can  be  adapted  to  the  highest  and 
best  condition  of  man's  moral  nature,  which  is  not 
'  strictly  consistent  with  the  physiological  laws  of  his 
!  body ;  and  on  the  other  hand,  no  bodily  habit,  in- 
dulgence, or  regimen,  can  be  adapted  to  the  highest 
'  and  best  condition  of  his  body,  which  is  not  strictly 
'  consistent  with  the  constitutional  laws  of  his  intellec- 
tual and  moral  nature.  And  it  is  a  deeply  interest- 
ing and  incontrovertible  fact,  worthy  of  all  considera- 
tion, that  if  one  who  had  the  most  perfect  knowledge 
of  the  physiological  laws  of  the  human  body,  should 
draw  up  a  code  of  moral  and  religious  laws  for  man, 
which  should  in  every  principle  and  point  be  strictly 
conformable  to  the  constitutional  laws  of  man's  bodily 
and  moral  nature,  and  most  philosophically  adapted 
to  the  condition  and  relations  of  man,  he  could  not 
possibly  produce  a  code  more  wisely  fitted  to  the  con- 
stitutional truth,  and  to  the  highest  and  best  condi- 
tion of  human  nature  even  in  this  world,  than  is  con- 
tained in  the  New  Testament  of  our  Lord  and  Saviour 
Jesus  Christ. 

604.  The  animal  nature  of  man  may  be  considered 
as  the  basis  of  his  human  existence.  Its  passions, 
its  propensities,  its  desires,  with  all  the  artificial 
wants  that  are  ingrafted  upon  the  bodily  instincts 
and  sensibilities,  constitute  the  primary  and  principal 
elements  of  activity  to  his  mental  powers,  and  tend 
continually  to  cause  his  rationality  to  concur  with 
his  animal  indulgence,  or  to  consent  to  and  provide 
for  the  gratifications  of  all  his  sensual  and  selfish 
appetites  and  desires,  both  natural  and  artificial  (598). 
And  this  is  what  the  apostle  Paul,  who  was  one  of 
the  most  profound  philosophers  that  ever  lived,  calls 
the  minding  of  the  flesh  ;  and  with  equal  physiological 
and  moral  and  religious  truth,  he  declares  that  the 
minding  of  the  flesh  is  death  ;  for,  as  we  have  seen 
(599),  it  inevitably  leads,  if  unrestrained,  to  the 
speedy  destruction  of  the  body,  and  of  the  mental  and 
moral  powers,  and  to  the  extermination  of  the  race. 
But  the  moral  powers  which  God  has  constitutionally 
established  in  human  nature  (601),  come  in  to  regu- 
late the  carnal  nature  of  man,  with  reference  to 
moral  law,  which,  as  we  have  seen  (603),  perfectly 
harmonizes  with  the  physiological  laws  of  man's 
nature.  And  the  whole  bearing  of  moral  law  on 
human  nature,  is  to  hold  the  carnal  passions,  propen- 
sities, and  desires  (598),  in  perfect  subjection  to  a 
rationality  which  is  enlightened  and  governed  by 
moral  truth. 

605.  Moral  truth  says.  Thou  shall  love  that  su- 
premely which  is  intrinsically  most  excellent  a^d  worthy 
of  being  loved,  which  is  the  moral  character  of  God, 
I    and  which,  being  supremely  loved,  will  not  only 
j    secure  thy  own  highest  and  best  condition,  but  the 


supreme  love  of  which,  in  thee,  is  most  perfectly  com- 
patible with,  and  conducive  to,  the  highest  and  best 
condition  of  thy  fellow-creatures  :  but  carnal  nature 
says,  /  will  love  thai  supremely  to  which  I  have  the 
strongest  intrinsic  propensity,  which  is  self-indulgence. 
Here,  then,  is  the  conflict  of  man's  moral  probation  : 
between  his  carnal  nature,  with  all  its  natural  and 
acquired  wants  and  appetites  (598),  and  God's  moral 
truth  ;  for  the  flesh  lusteth  against  the  spirit  of  truth, 
and  the  spirit  of  truth  striveth  against  the  flesh  ;  and, 
therefore,  the  minding  of  the  flesh,  beyond  the  true 
and  proper  fulfilment  of  the  constitutional  laws  of 
human  nature,  or  beyond  the  true  and  proper  supply 
of  the  real  wants  of  the  body,  is,  of  necessity,  in  the 
nature  of  things,  contrary  to  supreme  love  to  God, 
for  it  is  not  obedience  to  the  laws  of  God,  neither  in- 
deed can  be,  because  it  is  a  direct  transgression  of 
those  laws  (603). 

606.  The  moral  nature  of  man  is  established  by  the 
Creator  to  preside  over  and  control  this  conflict,  and 
is  made  responsible  at  the  bar  of  God's  eternal  and 
immutable  truth  for  the  issue,  and  necessarily  liable 
to  the  penalties  which  result  from  the  infraction  of 
God's  laws.  On  the  one  hand,  man's  carnal  nature 
is  continually  pressing  for  indulgence,  and  exerting 
its  seductive  influences  on  the  rational  powers,  to  draw 
them  into  concurrence  with  its  propensities  and  appe- 
tites; while  on  the  other  hand,  the  moral  truth  of 
God,  which  perfectly  harmonizes  with  the  natural 
truth  of  God  (603),  constitutionally  established  in  the 
physiological  laws  of  the  h\iman  body,  demands  of 
man's  moral  nature  the  entire  subjugation  of  his  car- 
nal passions,  propensities,  and  appetites,  to  the  re- 
quirements of  moral  truth,  and  declares  that  he  who 
desireth  to  transgress,  is  essentially  guilty  of  the  act. 

607.  The  whole  controversy  of  the  schools  con- 
cerning man's  moral  ability  and  inability  may,  there- 
fore,  be  resolved  simply  to  this,  namelj^,  his  ability  to 
will  and  act  in  obedience  to  moral  truth,  subject  as 
his  intellectual  and  moral  powers  are  to  the  influences 
of  his  carnal  nature  (598).  His  moral  ability  is 
always  precisely  equal  to  the  degree  in  which'  his 
moral  powers  hold  his  carnal  nature  in  subjection  to 
moral  truth ;  and  his  inability  is  always  precisely 
equal  to  the  degree  of  influence  which  his  carnal 
nature  exerts  upon  his  intellectual  and  moral  powers, 
in  opposition  to  moral  truth.  The  more  the  intellec- 
tual and  moral  powers  of  man  are  under  the  control 
of  his  carnal  nature,  the  greater  is  his  moral  inability 
to  perceive,  understand,  and  comply  with  the  require- 
ments of  moral  truth  ;  and  therefore  whatever  tends 
to  deprave  and  multiply  the  carnal  passions,  propen- 
sities, and  appetites  of  man,  or  in  any  degree  to  ex- 
cite them  and  increase  their  power,  does  necessarily 
and  directly  increase  his  moral  inability  to  perceive, 
undei-stand,  and  comply  with  the  requirements  of 
moral  truth,  and  to  obey  the  constitutional  laws  of 
his  nature. 

608.  Let  us  now  recapitulate  for  a  moment,  for  the 
purpose  of  bringing  our  argument  to  a  focus.  Man, 
then,  has  an  animal  nature,  with  constitutional  laws 
common  to  the  elephant,  the  horse,  the  ox,  and  other 
animals  (595).  He  is  endowed  with  voluntary  and 
intellectual  powers  immeasurably  superior  to  other 
animals,  but  established  with  the  same  relations  to 
the  bodily  wants  and  appetites  (595),  and  with  the 
same  philosophy  of  action  as  those  of  the  monkey,  the 
elephant,  the  dog,  etc.  (597).  The  lower  animals 
have  neither  the  intellectual  nor  the  voluntary  powers 
to  violate  the  constitutional  laws  of  their  nat\ires,  to 
any  serious  extent,  and  thus  deprave  themselves,  de- 
teriorate their  natures,  and  exterminate  their  species 
(598),  and  therefore  they  do  not  require  a  knowledge 
of  the  constitutional  laws  of  their  nature,  and  of  the 
laws  of  relation  which  grow  out  of  them.  But  man 
has  both  the  voluntary  and  intellectual  powers  and 
the  natural  propensity  to  violate  the  constitutional 
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laws  of  his  nature,  and  thus  deprave,  deteriorate,  and 
destroy  himself.  The  good  of  man  as  an  individual 
and  as  a  species,  tlierefore,  requires  that  lie  should 
both  know  aiul  obey  the  constitutional  laws  of  his 
nature  ;  and  accordingly  God  has  endowed  man  with 
moral  powers  (GOl),  which  are  constituted  with  fixed 
and  precise  relations  to  his  aninuil  nature  on  the  one 
hand,  and  to  the  moral  character  of  God  on  the  other  ; 
and  the  office  of  these  moral  powers  is  to  prompt  man 
to  know  and  to  obey  the  concordant,  constitutional 
laws  of  his  animal  and  moral  nature  (C04),  and  thus 
secure  his  own  highest  good  and  happiness,  and  pro- 
mote the  highest  good  and  happiness  of  his  fellow- 
creatures,  and  thereby  fulfil  the  divine  scheme  of 
benevolence  which  has,  in  the  constitutional  nature 
of  things,  identified  the  supreme  glory  of  God  with 
the  highest  good  and  happiness  of  man. 

GO'J.  To  (juicken  man's  moral  powers  to  the  faithful 
and  unremitting  performance  of  this  important  duty, 
God  has  from  time  to  time  addressed  to  liim  such 
moral  instructions,  and  placed  before  him  such  mo- 
tives, as  his  moral  and  intellectual  condition  fitted 
liim  to  receive.  In  the  morning  twilight  of  the  intel- 
lectual and  moral  world,  when  man's  moral  percep 
tions  were  feeble  and  indistinct,  and  his  knowledge 
was  limited  to  sensible  things,  the  motives  w'nich  God 
placed  before  him  to  induce  him  to  know  and  obey 
the  constitutional  laws  of  his  nature,  were  bodily 
health,  and  long  life,  and  worldly  prosperity,  and 
honor.  But  when  God,  by  the  continued  operations 
of  his  great  scheme  of  benevolence,  had  prepared  the 
way  for  the  introduction  of  a  higher  dispensation  of 
motives,  he  brought  life  and  immortality  to  light,  and 
placed  before  man  not  only  bodily  health  and  long 
life  and  happiness  in  this  world,  but  also  moral  purity 
and  god-like  excellence  here,  and  eternal  life  and 
glory  beyond  the  grave,  as  motives  to  induce  him  to 
know  and  obey  the  constitutional  laws  of  his  nature. 

Now,  then,  let  us  endeavor  to  understand  the  true 
nature  and  philosophy  of  man's  moral  powers. 

CIO.  All  mankind  "are  conscious  of  possessing  an 
attribute  or  power  which,  in  our  language,  is  called 
the  CONSCIENCE.  But  theologians,  metaphysicians, 
and  philosophers,  have  seemed  to  be  quite  as  much  in 
the  dark  as  the  unlearned  multitude,  concerning  the 
real  nature  and  power  of  the  conscience.  Some  tell 
us  that  it  is  that  faculty  of  the  soul  which  discrimin- 
ates between  right  and  wrong,  or  which  approves  of 
what  is  right  and  disapproves  of  what  is  wrong,  so 
far  at  least  as  to  establish  the  great  lines  of  demarca- 
tion between  right  and  wrong,  between  vice  and 
virtue.  Others,  carrying  this  view  still  farther, 
assert  that  the  conscience  in  in  every  breast,  an 
innate  rule  of  right  which  each  individual  is  bound 
to  obey,  and  by  which  each  may  measure  his 


own 

actions  ;  and,  therefore,  that  in  all  matters  of  consci- 
ence, man  has  a  natural  and  inalienable  right  to  entire 
and  unrestricted  liberty.  Others,  again,  percei\ang 
that  the  consciences  of  different  persons  under  differ- 
ent  circumstances  and  with  different  educations, 
sanction  and  enforce  things  entirely  different  and 
diametrically  opposite,  are  led  to  believe  and  assert 
that  conscience  is  wholly  a  result  of  education,  and, 
therefore,  no  criterion  of  right  or  virtue. 

CU.  But  these  opinions  are  all  founded  on  errone- 
ous notions  of  the  nature  and  powevs  of  man's  moral 
faculties.  Every  human  being  who  is  not  an  idiot, 
and  who  is  old  enough  to  understand  the  exercises  of 
his  own  mental  and  moral  powers,  has  something 
within  him  which,  when  excited,  acts  determinately, 
and  definitely  approves  or  disapproves  of  specific 
moral  actions  and  qualities.  This  is  what  all  men 
call  Conscience.  But  this  is  neither  a  simple  nor  an 
innate  power  or  facultv  of  the  soul ;  it  is  of  a  complex 
character,  and,  as  such,  wholly  the  result  of  educa- 
tion ;  and  is  with  no  degree  of  certainty,  a  — 
right. 
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G12.  It  is  not,  however,  more  certain  that  the  in- 
tellecual  faculties  of  man  are  innate,  than  it  is  that 
the  MORAL  SENSE  is  an  innate  ])ower,  a  constitutional 
princi])le  in  the  nuiral  nature  of  man.     But  this  is 
not  to  lie  confounded  with  the  conscience,  in  correct 
philosophical  reasoning.    It  is  in  no  degree  the  result 
of  education  ;  nor  can  it  be  in  any  manner  educated, 
except  in  being  rendered  more  or  less  susceptible  and 
active  and  jtowerful ;  but  still,  it  always  necessarily 
remains  the  same  simple  moral  sense :  the  same  in 
the  Pagan,  the  Jew,  tlie  Mahomedan,  and  the  Chris- 
tian ! — the  same  in  a  Hottentot,  a  Newton,  a  Paul! 
— the  same  simple  moral  sense  which  informs  no  man 
what  it  right  or  what  is  wrong ;  and  has  no  more 
power  than  the  sense  of  hunger  has,  to  discriminate, 
even  on  the  broadest  grounds,  between  right  and 
wrong,  Ijetween  vice  and  virtue.     It  is  ever,  and 
under  all  possible  circumstances,  the  same  simple 
moral  sense,  out  of  which  grows  the  consciousness 
that  there  is  a  distinction  between  right  and  wrong, 
and  a  consciousness  of  moral  responsibility ;  and, 
when  excited  to  perform  its  function,  its  definite, 
determinate,  and  only  language  is  : — 'be  right  ! — 
BE  niGHT  !'    But  what  that  right  is,  it  has  no  power 
to  ascertain.    For  this  it  depends  entirely  on  the  in- 
tellectual  faculties,  which  collectively,  in  their  mental 
unity,  I  call  the  understanding.     Whatever  the 
understanding,  acting  under  the  influence  of  the 
moral  sense,  fully  determines  to  be  true  or  right,  the 
moral  sense  receives  as  right ;  and  afterwards,  when 
excited  in  relation  to  the  same  thing,  this  complex 
power  resulting  from  the  co-operation  of  the  moral 
sense  and  understanding,  prompts  the  soul  to  obey  it 
as  right.   Thus,  suppose  the  proposition  be  laid  before 
the  mind  of  a  man  totally  uneducated  in  morality  and 
religion,  and  who  knows  nothing  of  the  customs  and 
opinions  of  mankind,  that  it  is  his  moral  duty  to  kill 
his  parents  when  they  become  so  old  and  infirm  as 
not  to  be  able  to  support  themselves.     His  moral 
sense  can  neither  intuitively  nor  by  any  process  of 
reasoning  tell  him  whether  the  proposition  is  true  or 
false.      His  understanding  only  can  examine  and 
weigh  the  evidence  in  the  case,  and  come  to  the  con- 
clusion or  decision  as  to  the  truth  or  falsity  of  the 
proposition.     But  while  the  understanding  is  doing 
this,  the  moral  sense  can  more  or  less  energetically 
and  continually  exert  an  influence  upon  it,  which 
says,  '  be  right  !  be  right  !'  and  thus  cause  the  under- 
standing to  examine  and  weigh  the  evidence  in  the 
case,  with  greater  attention,  diligence,  and  scrupu- 
losity.    And  if  by  any  means  the  understanding, 
acting  under  this  influence  of  the  moral  sense,  is 
brought  to  the  full  conclusion  that  the  proposition  is 
true,  the  moral  sense  has  no  power  in  itself  to  test  the 
accuracy  of  the  conclusion  ;  and,  therefore,  necessarily 
receives  it  as  true  :  and  this  conclusion,  or  mixed  re- 
sult of  the  simultaneous  action  of  the  moral  sense  on 
the  understanding,  and  of  the  understanding  on  the 
proposition,  becomes  a  definite  and  determinate  moral 
sentiment  of  the  soul,  which  is  so  intimately  asso- 
ciated with  the  moral  sense,  as  to  be  instantly  called 
up  as  a  dictate  or  determinate  impulse  of  the  moral 
sense,  whenever  this  simple  power  is  excited  to  action 
in  reference  to  the  same  proposition.  And  this  definite 
and  determinate  moral  sentiment  is  what  all  men  call 
the  conscience. 

613.  \Ve  see,  then,  that  in  this  supposed  case,  the 
moral  sense  of  the  individual  cannot  possibly  tell  him 
whether  it  is  right  or  wrong  for  him  to  kill  his  pa- 
rents when  they  become  old  and  helpless.  It  can  only 
tell  him  to  be  right.  But  the  conscience  formed  in 
the  manner  I  have  described  (C12),  tells  him  definitely 
and  determinately  that  it  is  right  and  duty  for  him  to 
kill  his  parents  when  they  become  old  and  helpless. 

614  Nov  change  the  circumstances  of  this  indivi- 
dual, and  let  the  same  proposition  again  he  presented 
to  his  mind,  and  let  his  moral  feelings  be  excited  on 
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the  subject,  and  all  the  real  evidence  in  the  case  pre- 
sented to  hiin  in  a  true  light ;  his  conscience  will 
come  up  at  once,  and  say  definitely  and  determinately, 
'  it  is  right  to  kill  the  parents,'  etc.  But  if  the  new 
circumstances  .md  new  array  of  evidence  can  shake 
his  confidence  in  the  former  conclusion  of  his  under- 
standing, and  cause  him  to  doubt  the  correctness  of 
it,  the  voice  of  his  conscience  will  become  feebler  and 
feebler  as  the  strength  of  his  doubts  increases,  while 
the  voice  of  his  moral  sense,  with  more  and  more 
energy  and  importunity,  will  say,  '  be  right ! —  be 
right  !'  and  if,  under  this  influence  of  his  moral  sense, 
and  in  view  of  all  the  evidence  which  is  now  present- 
ed to  him,  his  understanding  comes  fully  and  confi- 
dently to  the  conclusion  that  the  proposition  is  false, 
and  that  it  is  wrong  to  kill  his  aged  and  infirm  pa- 
rents, and  right  and  duty  to  protect  and  cherish  them, 
then  this  conclusion  will  become  a  definite  and  deter- 
minate moral  sentiment  of  his  soul,  taking  the- place 
of  the  former  one.  And  now  his  conscience  will  de- 
terminately tell  him  that  it  is  wrong  to  kill  his  aged 
parents.  So  that  the  conscience  of  the  same  indivi- 
dual may  at  one  time  tell  him  it  is  right,  and  at  an- 
other time  that  it  is  wrong,  to  kill  his  aged  and  help- 
less parents.  Yet  in  all  this,  the  moral  sense  under- 
goes no  change.  Its  simple,  single,  only,  and  unerring 
cry,  is  always,  when  excited  to  action,  '  be  right  !  be 
right  !' 

C15.  But  the  moral  sense,  I  have  said,  may  be  cul- 
tivated as  to  the  degree  of  its  energy  or  influence. 
And  in  this  respect  its  laws  are  the  same  as  the  com- 
mon physiological  laws  of  the  body.  It  may  always 
be  extremely  feeble  from  want  of  proper  exercise,  so 
that  it  will  never  with  energy  ui'ge  the  understand- 
ing to  ascertain  the  truth  on  any  point.  It  may  also 
be  greatl)'  impaired  and  almost  totally  oblitei'ated  by 
the  continued  violations  of  the  constitutional  laws  of 
human  nature  (603).  Whatever,  in  food  or  drink, 
or  any  other  bodily  indulgence  or  habit,  impairs  the 
sensorial  power  of  the  nervous  system  (597),  com- 
mensurately  impairs  the  moral  sense  ;  and  all  inten- 
tional violation  of  the  constitutional  laws  of  man's 
moral  nature,  every  voluntary  departure  from  strict 
righteousness,  truth,  holiness,  etc.,  necessarily  impaii's 
the  moral  sense  ;  and  when  these  causes  are  combined, 
and  their  action  continued,  they  often  so  completely 
blunt  or  deaden  the  moral  sense,  that  the  apostle 
Paul  justly  compares  the  effect  to  the  searing  of  a  hot 
iron.  On  the  other  hand,  the  moral  sense  may,  by 
much  exercise  and  careful  cultivation,  be  rendered 
exceedingly  vigorous  and  active  and  delicate,  so  that 
it  will  on  all  occasions,  and  in  every,  even  the  most 
inconsiderable,  moral  action  and  operation  of  the 
mind,  energetically  and  healthfully  urge  the  under- 
standing to  decide  aright,  to  act  aright.  But  the 
moral  sense  may  also  become  excessively  and  mor- 
bidly active  and  acute,  causing  the  most  intense  moral 
suflfering,  and  even  producing  monomania  or  general 
insanity.  Whatever  in  food  or  drink,  or  any  other 
bodily  habit  or  indulgence,  produces  a  general  mor- 
bid irritability  arid  sensibility  in  the  nervous  system 
(571),  always  tends  to  produce  a  morbid  excess  in  the 
moral  sense  of  conscientious  people,  filling  the  mind 
with  unhealthy  scruples  and  remorseful  anguish,  and 
perhaps  despair,  and  sometimes  rouses  it  up  in  most 
fearful  energy,  in  those  who  have  never  before  at- 
tended to  its  wholesome  monitions,  and  fills  them  with 
the  most  terrible  remorse  and  horror  !  Religious 
exhortations  and  appeals,  also,  which  are  of  an  im- 
passioned and  terrifjc  character,  and  which  greatly 
excite  the  moral  sense,  without  properly  enlightening 
the  understanding,  always  tend  to  pnJduce  a  morbid 
excess  in  the  moral  sense,  and  frequently  cause  par- 
tial or  total  insanity,  and  very  rarely  lead  to  real 
and  permanent  good. 

CIC.  When  the  mor^l  sense  is  feeble  and  inactive, 
it  does  not  throw  a  proper  degree  of  influence  on  the 


operations  of  the  understanding,  but  leaves  it  either 
to  neglect,  or  carelessly  to  examine,  or  unfairly  weigh 
evidences,  and  thus  come  to  erroneous  conclusions, 
and  form  a  false  conscience.  When,  on  the  other 
hand,  the  moral  sense  by  any  means  is  rendered  mor- 
bidly  active  and  energetic,  it  throws  so  vehement  and 
distracting  an  influence  on  the  understanding  as  to 
impair  the  accuracy  of  its  operations,  and  exceedingly 
weaken  or  totally  destroy  its  confidence  in  its  own 
conclusions  ;  and  thus  the  mind  is  kept  in  a  distress- 
ing state  of  incertitude  and  perplexity  and  conscien- 
tious doubt,  which  only  increase  the  insane  energy  of 
the  moral  sense.  And  in  this  manner  the  keenest 
and  most  excruciating  excess  of  human  misery  is  fre- 
quently produced. 

617.  In  all  cases  when  a  morbid  nervous  irritation 
and  sensibility  attend  the  exercises  of  the  moral  sense, 
the  diseased  nervous  sensibility  becomes  identified, 
in  the  mental  consciousness,  with  the  moral  sense 
(305,  565),  and  thus  increases  the  unhealthy  energy 
of  its  influence  upon  the  understanding,  and  propor- 
tionately increases,  in  the  estimation  of  the  mind,  the 
importance  of  the  subject  in  reference  to  which  the 
moral  sense  is  excited  (576). 

61JJ.  Having  thus  ascertained  the  precise  nature 
and  power  of  the  moral  sense  and  of  the  conscience, 
and  to  what  extent  a  want  of  perfect  integrity  in  the 
moral  sense  is  conducive  to  an  erroneous  or  unsound 
conscience,  I  proceed  to  the  consideration  of  other 
sources  of  a  false  conscience. 

619.  We  have  seen  (612)  that  the  moral  sense  ever 
and  only  says,  '  be  right !  be  right  !'  and  has  in  itself 
no  power  to  determine  what  right  is,  but  depends  en- 
tirely on  the  understanding  to  ascertain  what  is  right ; 
and  whatever  the  understanding  fully  determines  to 
be  right,  when  acting  under  the  influence  of  the  moral 
sense,  the  moral  sense  necessarily  receives  and  enforces 
as  right.  If,  therefore,  by  any  means,  the  under- 
standing is  fully  brought  to  an  erroneous  conclusion 
on  any  moral  or  religious  subject,  the  conscience  on 
that  subject  necessarily  becomes  fallacious.  Now  there 
are  several  sources  of  erroneous  conclusion  in  the  un- 
derstanding besides  those  which  I  have  already  named. 
Much  has  been  said  about  intuitive  knowledge,  but  I 
apprehend  there  is  very  little  meaning  in  the  tei-m. 
Except  in  the  perception  of  our  simple  ideas,  there  is 
always  necessarily  more  or  less  of  reasoning  in  every 
operation  and  exercise  of  the  mind  (546).  The  un- 
derstanding,  therefore,  always  arrives  at  its  conclusions 
much  as  a  jury  arrive  at  their  verdict.  When  any 
subject  or  proposition  is  brought  before  the  mind,  there 
must  be  some  evidences  for  or  against  the  truth  of  the 
proposition,  and  perhaps  both.  It  i^  the  business  of 
the  intellectual  faculties  to  examine  these  evidences 
with  proper  care,  and  to  come  to  a  conclusion  in  the 
affirmative  or  negative  of  the  proposition  according  to 
the  true  force  or  weight  of  evidence  in  the  case.  But 
if  the  true  evidence  in  the  case  be  neglected,  or  but 
lightly  and  carelessly  considered,  or  if  but  a  small  part 
of  the  true  evidence  in  the  case  be  examined,  or  if  the 
evidence  be  unfairly  presented,  or  if  false  evidence  be 
presented  as  true,  the  understanding,  even  under  the 
promptings  of  the  moral  sense,  may  come  to  erroneous 
conclusions,  and  fully  determine  that  to  be  true  or 
right  which  is  not  really  so,  and  thus  a  fallacious  con- 
science will  be  formed. 

620.  Furthermore,  we  have  seen  (565,  595),  that 
the  intellectual  faculties  are  constitutionally  and  inti- 
mately associated  with  the  natural  instincts,  propen- 
sities, and  appetites  of  the  body;  and  that  the  thou- 
sands of  artificial  wants,  propensities,  and  appetites, 
which  are  ingrafted  upon  the  natural  instincts  and 
sensibilities  of  the  body,  act  upon  the  intellectual 
faculties  in  precisely  the  same  manner  as  the  natural 
instincts  and  propensities  do,  but  with  more  vehem- 
ence and  despotism  (59!!)-  W e  have  seen  also,  that 
it  is  a  general  law,  common  to  man  and  the  lower 
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animals,  that  the  mental  and  voluntary  powers  always 
naturally  obey  the  bodily  propensities  and  appetites 
(596,  597),  and  seek  to  siipply  the  bodily  wants. 
Hence  all  the  carnal  influences  of  the  human  body, 
and  especially  those  which  result  from  the  deprava- 
tion of  the  natural  instincts  and  sensibilities  (598), 
such  as  every  lust  for  every  kind  of  intoxicating  and 
every  stimulating  drink  and  substance,  and  every 
appetite  and  desire  ingrafted  upon  the  body,  or  grow- 
ing out  of  the  artificial  habits  and  circumstances  of 
society,  are  directly  adverse  to  correct  perceptions, 
reasonings,  and  conclusions  of  the  mind  on  all  moral 
and  religious  subjects  ;  and,  therefore,  it  is  a  general 
law,  that  the  ability  of  the  understanding  to  ascertain 
moral  and  religious  truth,  in  view  of  facts  and  evi- 
dences  presented  and  accessible  to  it,  always  corre- 
sponds with  the  physiological  and  moral  purity  of  the 
individual  (607).  Thus  :  suppose  a  man  to  be  strongly 
addicted  to  the  use  of  tobacco,  and  suppose  we  should 
attempt  to  convince  that  man  that  it  is  morally  and 
naturally  wrong  to  chew  tobacco,  or  use  it  in  any  way 
as  a  means  of  sensual  gratification.    Now,  in  the  first 
place,  that  man's  tobacco  has  impaired  the  delicacy 
of  his  moral  sense  (615).    In  the  second  place,  it  has 
in  some  degree  impaired  the  nice  powers  of  the  under- 
standing to  perceive  moral  truth  (599).    In  the  third 
place,  it  has  established  in  the  physiological  economy 
of  his  bodv,  an  appetite  whose  despotic  and  often  irre- 
sistible influence  upon  the  intellectual  and  voluntary 
powers,  vehemently  urges  and  even  absolutely  com- 
pels the  understanding  and  will  to  comply  with  its 
demands  (598).    When,  therefore,  we  attempt  to  con- 
vince him  that  it  is  morally  and  naturally  wrong  for 
him  to  use  tobacco,  we  shall  in  the  first  place  find  it 
extreraelv  difficult  to  reach  his  moral  sense  through 
the  opposing  energy  of  his  lust.    In  the  second  place, 
his  lust  will  not  sufi'er  his  mind  to  fix  its  attention 
seriously  and  earnestly  on  the  evidence  which  we  pre- 
sent, but  will  keep  it  constantly  employed  in  contem- 
plating the  importance  of  the  gratification  to  his  hap- 
piness, or  in  seeking  for  arguments  to  defend  the 
gratification,  or  for  evasions  and  subterfuges  from 
the  force  of  our  evidence.    In  the  third  place,  if  we 
succeed  in  rousing  his  moral  sense,  and  fixing  his 
attention,  and  forcing  our  evidence  upon  him,  his  lust 
■will  not  suflrer  his  understanding  to  weigh  that  evi- 
dence with  impartiality  and  honesty,  but  will  compel 
him  to  weigh  it  in  unequal  scales,  like  one  who  weighs 
the  gold  he  receives  in  a  pair  of  iron  scales  with  a 
powerful  magnet  Iving  concealed  under  the  scale 
which  contains  his'  weights,  and  drawing  it  down 
with  such  a  force  as  to  make  the  gold  appear  of  no 
weight  at  all.    His  lust  will  not  suffer  him  to  measure 
our  evidence  by  any  standard  of  truth,  but  force  him 
to  measure  it  by  "his  own  despotic  and  vehement 
energy,  and  thus  make  it  appear  as  nothing.  Of 
we  happen  to  approach  him  at  a  moment  when  his 
lust  is  shimbering  in  the  stupefaction  of  a  recent  de- 
bauch, or  if  by  anv  means  we  can  for  a  moment  suc- 
ceed in  silencing  his  lust,  and  by  the  assistance  of 
his  excited  moral  sense  and  the  force  of  our  evidence 
turn  the  balance  of  his  understanding  in  favor  of 
truth,  and  convince  him  that  it  is  wrong  for  him  to 
use  tobacco,  scarcely  shall  we  cease  to  urge  our  evi- 
dence directly  upon  his  attention,  before  his  reviving 
lust  will  rise  up  with  clamorous  and  impetuous  im- 
portunity, or  irresistible  imperiousness,  and  bring 
his  understanding  to  the  full  conclusion  that  it  is  not 
morally  wrong  for  him  to  use  tobacco;  and  thus  he 
will  establish  a  fallacious  conscience,  and  return  like 
a  swine  to  the  mire,  and  like  a  dog  to  his  vomit.  In 
this  manner,  every  lust  and  appetite,  natural  and  in- 
grafted (598),  according  to  the  energy  of  its  influence 
on  the  intellectual  and  voluntary  powers,  tends  to 
produce  erroneous  conclusions  m  the  understanding, 
and  thus  produce  an  unsound  or  fallacious  conscience. 
621.  We  find,  therefore,  that  the  carnal  influence 


of  the  human  body  on  the  intellectual  and  moral 
powers  (604),  is  the  grand  primary  soured  of  errone- 
ous conclusions  and  of  a  fallacious  conscience.  And 
this  important  and  incontrovertible  principle  in  men 


tal  and  moral  physiology  is  explicitly  and  fully  asserted 
l)y  the  apostle  Paul,  in  his  Epistle  to  the  Hebrews. 
He  exhorts  the  Hebrew  proselytes  to  Christianity  to 
prepare  themselves  to  contemplate  and  understand 
and  receive  and  love  and  obey  the  simple  and  pure 
and  sublime  doctrines  of  the  Gospel,  by  having  their 
hearts  sprinkled  from  an  evil  or  unsound  conscience; 
or,  by  being  cleansed  from  all  those  lusts  and  appe- 
tites and  prejudices  which  have  led  their  understand- 
ings to  erroneous  conclusions,  and  thus  established 
an  unsound  conscience  in  them,  and  unfitted  them  to 
receive  the  Gospel  in  all  its  naked  and  beautiful  sim- 
plicity of  truth, 

622.  If,  therefore,  by  any  means,  the  understand- 
ing, under  the  promptings  of  the  moral  sense,  is 
brought  to  an  erroneous  conclusion,  and  fully  deter- 
mines that  to  be  true  or  right  which  is  really  errone- 
ous or  wrong,  the  moral  sense  necessarily  receives  it 
as  true  or  right,  and  prompts  the  soul  to  obey  it  as 
right,   and  thus   man  acts  conscientiously  wrong. 
And  this  is  what  Jesus  meant  when,  seeing  the  Jews 
acting  with  great  zeal  conscientiously  wrong,  he  said 
to  them,  '  If  your  eye  be  unsound,  your  whole  body 
is  full  of  darkness.'    When  an  unsound  or  fallacious 
conscience  is  once  established,  it  is  next  to  impossible 
to  remove  it,  especially  in  any  matter  which  relates 
to  the  carnal  propensities  and  appetites.  Because 
the  moral  sense  has  in  itself  no  means  of  testing  the 
soundness  of  the  conscience,  and  no  way  of  removing 
an  unsound  conscience,  but  by  the  correct  operations 
and  conclusions  of  the  understanding ;  and  the  un- 
sound conscience  being  the  advocate  of  the  carnal 
propensities  and  appetites  which  begot  it,  quiets  the 
moral  sense,  and  prevents  its  acting  on  the  under- 
standing to  excite  it  to  a  new  examination  of  evidence, 
and  to  bring  it  to  new  conclusions;  and  therefore 
man  has,  in  himself,  no  disposition  to  reject  that  as 
erroneous  and  wrong,  which  he  conscientiously  be- 
lieves to  be  true  and  right ;  and  if  others  attempt  to 
convince  him  that  it  is  wrong,  his  unsound  conscience 
instantly  interposes  itself  between  such  attempts  and 
his  moral  sense,  and  keeps  that  quiet,  while  his  carnal 
lusts  rise  up  to  prevent  the  mind  from  attending  to 
the  evidence  presented,  or  to  force  the  understanding 
to  weigh  the  evidence  in  unequal  scales;  and  all  the 
while  they  justifv  themselves  by  the  unsound  consci- 
ence  which  is  their  offspring:  and  hence,  as  a  general 
rule,  it  is  impossible  bv  any  means  to  remove  an  un- 
sound conscience  until'the  carnal  lusts  and  inordinate 
appetites  and  prejudices  are  subdued.    And  it  was 
in  view  of  this  great  difficulty  of  removing  an  unsound 
conscience,  and  of  the  great  evils  to  which  such  a 
conscience  leads,  that  Jesus  declared  to  the  deluded 
Jews,  '  If,  therefore,  the  light  which  is  m  you  be 
darkness,  how  great  is  that  darkness  .' 

623  Now,  as  the  condition  of  the  intellectual  and 
moral  faculties,  and  the  power  of  the  mind  to  ascer- 
tain  the  truth,  and  especially  moral  and  religious 
truth,  greatly  depend,  as  we  have  seen  (620),  on  the 
conditions  of  the  bodily  organ  ;  therefore,  whatever 
increases  the  influences  of  the  propensities,  desires, 
and  appetites  of  the  body  (607),  on  the  intellectua 
and  moral  faculties,  beyond  the  real  and  true  wants 
of  the  human  system,  not  only  depraves  the  organs, 
and  leads  to  all  the  forms  of  bodily  disease  and  suffer- 
inir,  and  to  premature  death,  but  also  necessarily  im- 
pairs the  intellectual  and  moral  faculties,  stupefies 
the  moral  sense,  blunts  the  perceptive  and  reflective 
uowers  of  the  mind,  and  renders  man  less  and  less 
capable  of  perceiving  and  appreciating  moral  and 
re  igious  truth,  and  of  being  acted  on  by  any  other 
than  sensual  motives.  Hence  the  Scriptures  declare 
that  the  animal  man  receiveth  not  the  things  ot  the 
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spirit  of  God,  because  they  are  insipid  or  of  no  force 
to  him  i  his  moral  susceptibilities  are  not  adapted  to 
them  ;  and  therefore  he  cannot  know  them,  because 
they  are  spiritually  discerned.  And  it  is  a  gross 
state  of  sensuality,  and  consequent  intellectual  and 
moral  stupidity  and  darkness,  which  the  Scriptures 
signify  when  they  say,  ^  The  heart  of  this  people  is 
wa.^ed  fat  or  gross,  and  their  ears  are  dull  of  hearing, 
and  their  eyes  have  they  closed,  lest  they  should  see 
with  their  eyes,  and  hear  with  their  ears,  and  under- 
stand  with  their  heart,  and  should  be  converted,  and 
I  should  heal  them.'  Hence  the  New  Testament  is 
replete  with  passages  affirming  the  intimate  relation 
between  the  carnal  influences  and  the  moral  charac- 
ter of  man,  and  earnestly  exhorting  and  entreating 
believing  Christian^  to  crucify  the  flesh  with  the  lust 
thereof;  to  walk  not  after  the  flesh;  to  sufl'er  not 
sin  to  reign  in  the  mortal  body  by  obeying  the  lusts 
thereof;  to  keep  under  the  body  and  bring  it  into 
subjection  ;  to  present  it  a  living  sacrifice,  holy,  ac- 
ceptable to  God;  to  render  it  a  temple  of  the  Holy 
Spirit,  even  of  the  living  God.  Because  the  flesh 
lusteth  against  the  spirit,  and  the  spirit  against  the 
flesh  ;  and  the  minding  of  the  flesh  is  death,  because 
of  sin,  or  the  transgression  of  the  constitutional  laws 
of  the  animal,  intellectual,  and  moral  nature  of  man  : 
but  the  minding  of  the  spirit  of  truth  is  life  and 
peace,  because  of  righteousness,  or  the  obedience  of 
those  constitutional  laws  :  and  consequently,  he  that 
soweth  to  the  flesh,  shall  of  the  flesh  reap  corruption  ; 
but  he  that  soweth  to  the  spirit,  shall  of  the  spirit 
reap  life  everlasting.  And  therefore  godliness,  or 
the  strict  obedience  of  the  laws  which  God  has  con- 
stitutionally established  in  the  animal,  intellectual, 
and  moral  nature  of  man,  is  profitable  or  serviceable 
to  all,  having  the  promise  of  the  life  which  now  is, 
and  of  that  which  is  to  come. 

624.  The  moral  faculties  being  constitutionally  in- 
herent in  human  nature,  man  is  therefore  necessarily 
a  religious  animal ;  but  there  is  no  constitutional 
necessity  nor  certainty  that  his  religion  will  be  the 
religion  of  truth.  We  have  seen  (C03),  that  the  cor- 
poreal nature  of  man  holds,  in  common  with  all  ma- 
terial forms  and  substances,  a  fixed  constitutional  re- 
lation to  God  as  its  intelligent  and  omnipotent  first 
and  continually  efficient  Cause,  and  that  the  moral 
nature  of  man  holds  a  fixed  constitutional  relation  to 
the  moral  character  of  God,  as  a  moral  Governor, 
Judge,  and  Father ;  and  that  the  constitutional  laws 
of  man's  moral  nature  perfectly  harmonize  with  the 
constitutional  laws  of  his  animal  nature,  so  that  the 
perfect  fulfilment  of  the  one  requires  the  perfect  ful- 
filment of  the  other,  and  the  violation  of  the  one  is 
necessarily  attended  with  an  infraction  of  the  other  ; 
and  furthermore,  that  the  moral  and  religious  instruc- 
tions of  the  Gospel  of  Jesus  Christ  perfectly  harmo- 
nize with  the  constitutional  laws  of  man's  moral  and 
animal  nature.  True  religion  consists  then  in  per- 
fectly obeying  all  the  constitutional  laws  of  human 
nature ;  for  this  would  be  fulfilling  our  twofold  re- 
lation to  God,  our  duty  to  ourselves  and  our  relations 
to  our  fellow  creatures  :  and  thus  we  should  love  God 
with  all  the  heart,  soul,  mind,  and  strength,  and  our 
fellow  creatures  as  ourselves.  But  human  nature 
has  always  come  short  of  this  perfect  fulfilment,  and 
from  the  delinquency  has  sprung  all  the  natural  and 
moral  evils  that  man  experiences  in  this  world.  And 
the  Gospel  affirms  that  man  has  thus  failed  throiigh 
the  weakness  of  the  flesh,  and  therefore  that  God 
has  established  an  economy  of  grace,  in  which  he  will 
accept  the  true  and  sincere  tpirit  to  do,  though  man, 
in  the  frailty  of  his  nature,  comes  short  of  the  perfect 
fulfilment  of  law.  But  this  economy  of  grace  does 
not  save  man  in  the  present  state  of  being,  from  the 
penalties  %vhich  must  necessarily  result  from  the  vio- 
lations of  the  constitutional  laws  of  his  animal  nature. 

625.  If  from  inattention  to  true  evidence  (61!>)  or 


want  of  information,  from  sensuality  (fi20),  or  any 
other  cause,  the  understanding  remains  unenlightened 
and  undecided  under  the  promptings  of  the  moral 
sense  (012),  the  mind  is  thrown  into  a  state  of  painful 
perplexity,  and  not  perceiving  distinctly  where  the 
truth  lies,  and  still  fearing  lest  it  should  not  embrace 
every  point  in  which  it  may  lie,  it  is  led  to  give  im- 
portance  to  things  in  themselves  wholly  unimportant, 
even  to  the  extent,  in  some  cases,  of  making  an  ob- 
ject of  worship  of  a  lifeless  image  or  of  a  '  four-footed 
beast  or  creeping  thing.'  This  is  superstition. 
If  through  the  power  of  the  carnal  influences,  or  any 
other  cause  (620),  the  mind  is  led  to  lay  hold  of  erro- 
neous evidences,  or  inaccurately  weigh  the  true  evi- 
dence presented  to  it,  and  thus  the  understanding  is 
fully  brought  to  erroneous  conclusions,  under  the  in- 
fluence of  the  moral  sense  (622),  these  conclusions 
will  constitute  a  false  conscience  ;  and  on  these  con- 
clusions man  builds  the  superstructure  of  his  future 
interests  and  hopes,  and  with  such  associations  they 
become  of  the  utmost  importance  to  his  feelings,  and 
he  consequently  regards  with  extreme  jealousy  every 
thing  which  seems  to  militate  against  them.  This  is 
bigothy.  When  the  passions  become  excited  in  be- 
half of  these  conscientious  errors,  man  often  pursues 
them  with  the  utmost  exercise  of  all  his  energies,  and 
perhaps  accomplishes  more  evil  in  the  pursuit,  and 
performs  more  deeds  of  horror,  than  under  any  other 
cause  of  action.  This  is  fanaticism.  Yet  in  all 
this  error,  the  moral  sense  speaks  but  one  thing :  '  be 
right  !  be  right  !'  The  evil  therefore  lies  in  the 
errors  of  the  understanding,  and  the  errors  of  the 
understanding  arise  mainly  if  not  entirely  on  moral 
and  religious  subjects,  from  the  influences  of  the  car- 
nal nature. 

626.  According,  then,  as  man  uses  the  powers  and 
means  which  he  possesses,  and  which  lie  within  the 
reach  of  his  capabilities,  so  will  his  religion  be  true 
or  false.  If  true,  it  will  lead  to  his  highest  and  best 
condition.  If  false,  it  leads  to  his  greatest  evil.  But 
whether  his  religion  be  that  of  truth  unto  good,  or  of 
error  unto  evil,  man  must  be  religious,  or  cease  to  be 
what  he  constitutionally  is  !  His  religion  may  indeed 
be  nothing  but  the  most  savage  and  degrading  super- 
stition and  idolatry ;  or,  if  possible,  it  may  be  of  a 
still  lower  and  more  brutal  order  than  this  ;  or  it  may 
run  into  the  most  atheistically  religious  fanaticism 
against  religion  !  but  still,  ransack  the  earth  and 
ocean,  and  wherever  you  find  a  human  being  who  is 
not  an  idiot,  however  savage  his  condition,  however 
low  his  state,  if  you  are  capable  of  studying  man, 
you  may  find  in  him  the  constitutional  rudiments  of 
a  moral  and  religious  character. 

627.  If  man,  therefore,  be  not  led  to  the  religion  of 
truth,  and  thus  exalted  to  his  highest  and  best  condi- 
tion, to  a  holy  and  happy  alliance  with  his  benevolent 
Creator,  he  will,  with  inevitable  necessity,  sink  into 
the  religion  of  error,  and  thus  be  degraded  to  wicked- 
ness and  misery,  in  proportion  as  he  departs  from  the 
truth  constitutionally  established  in  his  nature.  And 
in  proportion  as  the  mind  becomes  darkened,  and  the 
conscience  erroneous,  and  the  moral  sense  blunted  or 
feeble,  man  becomes  less  and  less  capable  of  ascertain- 
ing moral  truth,  and  of  perceiving  and  understanding 
spiritual  things  ;  and  more  and  more  inclined  to  carnal 
forms  and  ordinances,  and  the  worship  of  sensible  ob- 
jects, and  to  the  grossest  and  most  degrading  idola- 
try. 

628.  Finally  :  we  see  from  the  views  which  have 
now  been  presented,  that  man  has  an  animal  nature, 
endowed  with  intellectual  and  moral  powers  (602)  ; 
that  his  intellectual  powers  naturally  obey  the  pro- 
pensities, appetites,  and  desires  of  his  animal  nature 
(597),  whether  originally  instinctive  or  acquired  (598); 
that  the  grand  law  of  action  in  the  animal  nature  of 
man  is  self-indulgence  ;  that  all  transgression  of  the 
constitutional  laws  of  the  animal  nature  of  man,  in 
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siipjilying  the  natural  wants  or  in  gratifying  the  natu- 
ral propensities,  necessarily  more  or  less  depraves  the 
natural  instincts  and  sensibilities  of  the  body,  and 
rapidly  generates  new  wants,  new  appetites  and  pro- 
pensities, which  act  on  the  intellectual  and  voluntary 
powers  with  a  much  more  imperious  and  despotic  en- 
ergy than  the  natural  ones,  and  always  tend  to  excess, 
and  lead  to  the  destruction  of  the  individual  and  the 
extinction  of  the  species ;  that  the  moral  powers  are 
established  to  preside  over  the  operations  of  the  intel- 
lectual faculties,  with  a  determinate  reference  to  the 
constitutional  laws  and  relations  of  human  nature  ; 
and  therefore  that  their  office  is  to  i)rompt  the  mind 
to  find  out,  and  the  individual  to  obey,  the  constitu- 
tional laws  and  relations  of  his  nature.    And  in  doing 
this,  the  moral  sense  cannot  in  itself  tell  what  is  true 
or  right,  nor  has  it  any  ability  to  tell  whether  the 
conclusions  of  the  understanding  are  correct  or  errone- 
ous.   It  can  only  sav  to  the  understanding  with  more 
or  less  energy  and  importunity,  '  be  right !  be  right!' 
and  whatever  the  understanding  fully  and  confidently 
determines  to  be  right,  the  moral  sense  necessarily 
receives  and  enforces  as  right ;  and  this  is  the  con- 
science.   Therefore,  when  the  conclusions  of  the 
understanding  are  strictly  true,  the  conscience  is  true; 
but  if  by  any  means  the  understanding  is  fully  brought 
to  erroneous  conclusions  under  the  promptings  of  the 
moral  sense,  the  conscience  is  false.  And  consequent- 
ly, the  fact  that  a  man  is  conscientiously  sincere  in 
a  thing,  is  no  proof  that  the  thing  is  right ;  nor  is  the 
fact  that  a  man's  conscience  does  not  reprove  him  in 
what  he  does,  any  proof  that  he  is  not  acting  morally 

wrong.  ,       /.    1  1 

629.  My  analysis  and  philosophy  of  the  moral 
powers  thus  far,'  are  perfectly  reconcileable  to  the 
views  of  Gall  and  Spurzheim,  except  that  they  make 
the  brain  of  more  exclusive  importance  than  I  do 
(588),  and  attribute  much  less  to  the  physiological 
and  pathological  powers  and  conditions  of  the  nerves 
of  organic  life  and  the  organs  of  relation.    They  study 
man  more  exclusively  within  the  brain  (592),  while  1 
insist  much  more  on  the  physiological  laws  of  his 
whole  organization.    They  may  be  correct  in  assert- 
ing that  man  has  other  innate  moral  faculties,  such 
as  benevolence,  veneration,  etc.    If  there  be  such 
innate  powers,  and  there  is  much  and  strong  evidence 
of  it,  it  is  entirely  certain  that  the  philosophy  of  them 
in  the  moral  constitution  and  character  of  man  is  pre- 
cisely the  same  as  that  which  I  have  now  explained 
of  the  moral  sense  (1234).    And  with  the  application 
of  this  general  physiological  philosophy  to  all  the 
cerebral  organs  described  by  Gall  and  Spurzheim,  1 
should  have  much  less  objection  to  their  theory,  be- 
cause I  believe  it  would  thereby  be  rendered  much 
more  consistent  with  truth,  and  stripped  of  its  most 
objectionable  features. 


LECTURE  XI. 


How  long  man  can  live— The  testimony  of  Moses  and  other  an- 
cient writers  concerning  primitive  longevity— Primitive  compu- 
tation of  time— If  man  ever  lived  a  thousand  years,  all  the  stages 
of  life  must  have  corresponded  in  relativelength ;  childhood  and 
youth,  much  more  protracted,  etc.— Physiology  cannot  tell  how 
long  man  can  live;  fact  must  determinate  it— The  Mosaic  re- 
cord of  primitive  longevity  from  Adam  to  Jacob-Causes  which 
have  abbreviated  the  life  of  man— The  great  economy  of  Provi- 
dence by  which  the  physical  constitution  of  man  is  renovated— 
The  successive  stages  ofsociety— Thegrand  experiment  of  man- 
kind in  regard  to  the  vital  power  of  endurance— The  history  ot 
this  exneriinent  from  Adam  to  Noah,  and  thence  downward; 
and  the  grand  result-The  lowest  point  of  constitutional  power 
—The  savage  state  not  natural  to  man— Uncertainty  of  testi- 
mony concerning  the  experience  of  man-Anecdote  of  the  two 
aged  witnesses-Great  misapprehension  of  facts-  low  far  the 
ffcts  of  experience  in  individuals  and  nations  may  be  usefu  to 
physiological  science-Physiological  science  alone  can  deter- 
mine how  man  should  live-Experinientnl  fact  alone  can  deter- 
mine how  long  man  can  live-Tlic  human  constitution  essenti- 
ally one-lf  one  man  can  live  a  hundred  years,  others  m^  he 
made  to-Those  of  feeble  constitutions  often  live  to  much 


greater  age  than  those  of  powerful  constitutions — The  present 
capabilities  of  the  human  constitution — Scriptural  objections 
answered — But  old  age  Ls  not  desirable — Decrepitude  and  do- 
tage not  essential  to  old  age — Youthfulncss,  vivacity,  health, 
activity,  checrfulntss,  usefulness,  and  enjoyment,  may  be  pre- 
served, and  in  a  good  measure  carried  up  to  the  last  hours  of 
extreme  old  age— To  live  long  is  not  only  desirable,  but  a  duty 
— The  preservation  of  youthtulness,  vivacity,  and  cheerfulness, 
a  duty — How  this  may  be  done. 

((30.  Having  taken  a  general  survey  of  the  anat- 
omy and  physiology  and  pathology  of  man  as  an  in- 
tellectual and  moral  animal,  and  contemplated  the 
wonderful  complexity  and  delicacy,  and  the  fearful 
liabilities  of  his  organic  machinery,  the  question 
which  next  presents  itself  for  our  consideration,  is, 
how  long  can  the  vital  powers  of  the  human  constitu- 
tion, through  the  operation  of  this  assemblage  of 
organs,  resist  the  causes  which  induce  disorder  and 
death,  and  maintain  their  control  over  the  matter 
which  composes  their  organic  structure? 

031.  According  to  the  Mosaic  history,  the  first 
generations  of  the  human  race  lived  several  hundred 
years,  and  some  individuals  attained  to  nearly  a  thou- 
sand; and  Josephus,  who  lived  in  the  commencement 
of  the  Christian  era,  and  who  was  extensively  ac- 
quainted with  the  writings  and  traditions  then  called 
ancient,  and  'saw  many  works  entire,  of  which  we 
have  now  but  a  few  scattered  fragments,  assures  us 
that  the  tradition  of  this  longevity  extended  through 
all  antiquity.'    He  assigns  as  a  reason  for  the  great 
longevity  of  the  primitive  generations,  that  the  human 
constitution  was  then  vigorous  and  fresh  from  the 
hands  of  the  Creator,  and  the  food  of  man  was  then 
fittter  for  the  prolongation  of  life  ;  and  he  affirms  that 
all  the  writers  of  antiquities,  both  among  the  Greeks 
and  Barbarians,  admit  the  longevity  of  the  first  ages. 
'  For  even  Manetho,'  says  he,  '  who  wrote  the  Egyp- 
tian history  ;  and  Berosus,  who  collected  the  Chal- 
dean monuments ;  and  Mochus  and  Hestiaeus,  and 
Jerome  the  Egyptian,  and  those  that  composed  the 
Phoenician  history,  all  concur  in  testifying  to  this 
primitive  longevity.    Hesiod  also,  Hecatffius,  and  Hel- 
lanicus,  and  Acusilaus :  and  besides  these,  Ephorus 
and  Nicolaus,  relate  that  the  ancients  lived  a  thousand 
years.'  Lucretius,  the  Roman  poet,  among  other  Latin 
writers,  also  asserts  the  great  longevity  of  the  first 
generations  of  the  human  race,  and  says  that  they  were 
hardy  'because  the  hard  earth  produced  them';  and 
that 

'  Theirsinewy  limbs  were  firmly  knit  and  strong, 
Their  life  was  healthy,  and  their  age  was  long  ; 
Returning  years  still  saw  them  in  their  prime ;  ^ 
They  wearied  even  the  wings  of  measuring  time! 

632.  There  has  been  much  speculation  in  modern 
times  concerning  the  length  of  the  years  spoken  of  by 
Moses  and  other  early  historians,  in  reference  to  the 
period  of  human  life  in  the  primitive  ages  of  the  world. 
Hufeland,  a  distinguished  German  physician,  thinks 
'  it  has  been  made  to  appear  in  the  highest  degree  pro- 
bable  that  the  year,  till  the  time  of  Abraham,  consis- 
ted  only  of  three  months  ;  that  it  was  afterwards  ex- 
tended to  eight;  and  that  it  was  not  till  the  time  of 
Joseph  that  it  was  made  to  consist  of  twelve.  These 
assertions,'  he  continues,  'are,  in  a  certain  degree, 
confirmed  by  some  of  the  eastern  nations,  who  still 
reckon  only  three  months  to  the  year  ;  and  besides, 
it  would  appear  altogether  inexplicable  why  the  life  of 
man  should  have  been  shortened  one  half,  immediately 
after  the  flood.    It  would  be  equally  inexplicable  why 
the  patriarchs  did  not  marry  till  their  sixtieth,  seven- 
tieth, and  even  their  hundredth  year  ;  but  this  diffi- 
culty vanishes  when  we  reckon  these  ages  according 
to  the  before  mentioned  standard,  which  will  give 
the  twentieth  or  thirtieth  year,  and  consequently  the 
same  periods  at  which  people  marry  at  present.    1  be 
whole  account,  therefore,  according  to  this  ex|.lana- 
tion,  assumes  a  different  appearance.    The  sixtetn 
hundred  years  before  the  flood  will  become  four  hun- 
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drefi  and  fourteen,  and  the  nine  hundred  years  which 
Methuselah  lived  will  be  reduced  to  two  hundred; 
an  age  which  is  not  impossible,  and  to  which  some 
men,  in  modern  times,  have  nearly  approached.' 

t>33.  The  whole  argument  against  the  great  longev- 
ity of  the  primitive  inhabitants  of  the  earth  may  be 
resolved  to  the  following  syllogism.  Man  rarely  at- 
tains  to  more  than  a  himdred  years,  in  the  present 
age  of  the  world  ;  nor  has  he  for  many  centuries  past; 
and  few  even  reach  seventy  years.  But  man  now 
lives  nearly  or  quite  as  long  as  the  human  constitu- 
tion can  be  made  capableof  resisting  the  natural  causes 
of  its  destruction.  Therefore,  man  never  attained 
to  a  much  greater  age  than  he  now  does  ;  and,  conse- 
quently, the  accounts  of  the  extraordinary  longevity 
of  the  antediluvians  must  either  be  wholly  fabulous, 
or  the  years  which  they  are  said  to  have  lived  must 
have  consisted  of  a  much  shorter  period  of  time  than 
the  present  year. 

634.  The  whole,  then,  comes  to  this  :  The  consti- 
tutional capabilities  of  man  have,  from  the  beginning 
to  the  present  time,  always  remained  very  nearly  the 
same.  But  this  reasoning  appears  to  be  very  inconclu- 
sive,  and  without  any  foundation  in  true  physiological 
science.  A  thorough  investigation  of  the  conditions 
and  laws  of  organic  life  (121,  et  seq.)  clearly  shows, 
that  from  the  constitutional  nature  of  things,  there 
must  necessarily  be  a  termination  to  human  existence 
sooner  or  later;  but  there  is  nothing  in  physiology, 
nor  in  any  other  known  science,  which  proves  that 
man  cannot  as  well  live  a  thousand  years,  as  fifty. 
The  bare  facts,  then,  that  man  does  not  live  a  thou- 
sand years,  and  has  not,  for  many  centuries  past,  con- 
stitute the  only  foundation  for  the  assertion  that  he 
cannot  live  a  thousand  years,  and  therefore  that  he 
never  did  live  a  thousand  years.  From  all  we  know, 
however,  of  the  laws  of  life  in  connexion  with  the 
organized  matter  of  the  human  body,  we  have  not  the 
least  physiological  reason  for  believing  that  those  con- 
ditions and  operations  of  living  organs  on  which  the 
continuance  of  life  depends  (133),  may  not  be  sus- 
tained, in  a  possible  state  of  the  himian  constitution, 
for  many  hundred  years.  But  if  there  ever  was  such 
a  state  of  the  human  constitution,  that  state  necessa- 
rily involved  a  general  keeping  of  parts,  or  har- 
mony of  proportions  or  relative  conditions.  The  vital 
processes  were  much  less  rapid  and  intense,  and  much 
more  complete,  than  at  present;  the  development  of 
the  body  was  much  slower,  and  the  organization  much 
more  perfect ;  childhood  and  adolescence  were  proper, 
tionately  protracted  ;  and  the  change  from  youth  to 
manhood  took  place  at  a  much  greater  remove  from 
birth  ;  and  boys  were  lads  at  thirty,  and  young  men 
marriageable  at  seventy  or  a  hundred  years  of  age. 
The  descent  from  such  an  elevated  state  of  the  human 
constitution  to  the  common  level  of  the  human  race 
since  the  time  of  Moses,  would  necessarily  be  more  or 
less  rapid  and  precipitate,  according  as  the  habits  of 
mankind  were  more  or  less  conformable  to,  or  in  vio- 
ation  of,  the  laws  of  life. 

635.  But  while,  on  the  one  hand,  physiological 
science  affords  us  no  proof  that  man  cannot  live  a 
thousand  years,  neither  does  it  on  the  other  hand, 
afford  us  any  proof  that  he  can  live  even  ten  years. 
Facts  and  testimony,  therefore,  constitute  our  only 
authority  on  this  point;  and  although,  as  I  have  shown 
(631),  the  tradition  of  the  great  longevity  of  the  primi- 
tive inhabitants  of  the  earth  ran  through  all  antiquity, 
and  is  asserted  by  all  the  Greek  and  Barbarian  histo- 
rians who,  two  thousand  years  ago,  wrote  what  was 
then  called  the  ancient  history  of  the  human  race,  yet 
the  Sacred  Books  written  by  Moses  are  unquestionably 
the  most  ancient  and  perhaps  the  only  authentic  tes- 
timony which  has  come  down  to  us  on  this  interesting 
subject.  And  according  to  the  Mosiac  record,  Adam 
lived  .930  years—Seth,  !)l2_Enos,  !)05_Cainan,  010 
— Mahalaleel,  895_Jared,  fJ02_Enoch,  365_Methu- 
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selah,  969_Lamech,  777— Noah,  950_Shem,  600— 
Arphaxpad,  43«_Salah,  433_Ebes,  404_Peleg,  239 
— Reu,  239— Serug,  230_Nahor,  148_Terah,  205— 
Abraham,  175_Isaac,  180_Jacob,  147.  The  period 
signified  by  the  word  year,  in  this  record,  appears  to 
mean  precisely  the  same  length  of  time  when  applied 
to  Adam  and  Methuselah  that  it  does  when  applied  to 
Abraham,  Isaac,  and  Jacob;  or  in  other  words,  Moses 
appears  to  have  used  the  Hebrew  term  which  is  ren- 
dered '  year  '  in  our  English  Bible,  for  precisely  the 
same  length  of  time  when  speaking  of  the  age  of  the 
antediluvians,  and  when  speaking  of  that  of  the  post- 
diluvians.  And,  therefore,  if  we  are  to  understand 
from  the  Mosaic  record  that  Methuselah  lived  but  242 
of  our  years,  then  the  patriarch  Jacob  lived  but  37 
years.  It  is  highly  probable,  however,  that  the  aver, 
age  period  of  life  of  the  individuals  named  by  Moses, 
from  the  creation  to  the  flood,  is  considerably  greater 
than  the  average  period  of  human  life  in  the  whole 
species  during  the  same  time.  Nor  is  the  rapid  abbre- 
viation of  the  period  of  human  existence  after  the 
flood  by  any  means  inexplicable  or  marvellous,  even 
if  it  be  admitted  that  Noah  actually  lived  950  of  our 
years.  It  is,  indeed,  no  uncommon  thing  to  meet  with 
facts  perfectly  analogous  in  our  own  times. 

636.  Whatever  may  be  true,  however,  as  to  the  pre- 
cise length  of  the  period  of  human  existence  before 
the  flood,  it  cannot  reasonably  be  doubted  that  the 
primitive  generations  ofmankind  very  greatly  exceeded 
in  length  of  life  the  present  inhabitants  of  'the  earth. 
Nevertheless,  it  appears  very  evident  that,  for  the  last 
three  thousand  years,  the  general  average  of  human 
life  has  remained  pretty  nearly  the  same. 

637.  How  far  the  changes  which  have  taken  place 
in  the  earth  and  its  atmosphere  may  have  been  con- 
cerned in  the  abbreviation  of  human  life,  cannot  be 
known.  It  is  pi-obable  that  such  changes  have  at 
times  affected  animal  life  very  generally  and  with  great 
power,  as  epidemic  causes  of  disease  and  death ;  but 
there  is  no  reason  to  believe  that  any  permanent  con- 
stitutional change  has  taken  place  in  the  atmosphere, 
nor  any  change  in  the  condition  of  the  earth,  by  which 
the  human  constitution  has  been  permanently  im- 
paired to  any  considerable  extent.  Nor  is  there  reason 
to  believe  that  any  thing  more  than  natural  causes 
have  operated  to  produce  whatever  changes  have  taken 
place  in  regard  to  the  longevity  and  general  condition 
of  the  human  race  ;  and  among  these,  the  most  power- 
ful  are  unquestionably  those  which  are  connected 
with  human  agency,  and  within  the  control  of  human 
ability. 

638.  The  whole  history  of  the  human  race  fully 
proves  that  man  is  so  constituted  as  an  intellectual 
and  moral  animal,  that  those  excesses  which  deprave 
and  deteriorate  his  nature  as  an  individual  (599),  and 
lead  to  his  individual  destruction,  and  to  the  degene- 
racy of  the  human  constitution,  and  the  extermination 
of  the  species,  inevitably  so  affect  him  in  his  social 
and  political  capacities  and  relations,  as  that,  while 
they  impair  all  the  energies  of  the  human  constitu- 
tion, and  fit  man  to  be  the  progenitor  of  a  still  more 
degenerate  progeny,  and  thus  gradually  lead  to  the 
extermination  of  the  race,  at  the  same  time  so  impair 
the  energies  of  his  intellectual  and  moral  powers,  so 
ingulf  his  social  and  civil  virtues  in  selfishness  and 
sensuality,  as  to  render  him  incapable  of  sustaining 
those  social  and  civil  institutions  and  political  condi- 
tions by  which  he  is  protected  in  his  degenerating 
luxuries  and  excesses,  and  fit  him  to  become  an  easy 
prey  to  the  hardier  and  more  warlike  portions  of  his 
race,  or  to  sink  by  a  general  decay  of  state  and  civil 
feuds,  into  an  equally  degraded  condition  of  vassalage 
or  slavery  or  barbarian  rudeness,  in  which,  with  the 
loss  of  science  and  literature,  and  all  the  elegant  re- 
finements of  civic  life,  he  is  also  stri))))ed  of  those  luxu- 
ries, and  compelled  to  forego  many  if  not  all  of  those 
enervating  and  deteriorating  habits  and  circumstances 
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by  which  his  whole  nature  has  been  reduced  to  the 
very  brink  of  utter  destruction  ;  and  thus,  like  the 
king  of  Babylon,  he  is  driven  forth  from  the  excesses 
of  his  voluptuousness  and  general  sensuality,  and 
forced  to  sul)sist  in  the  simplest  and  rudest  manner, 
in  a  state  of  little  more  than  animal  existence.  From 
this  state  he  slowly  rises  by  the  gradual  cultivation  of 
his  intellectual  and  moral  powers,  and  of  the  social 
and  civil  virtues,  till,  with  renovated  ])hysical  ener- 
gies and  constitutional  ])Owers,  he  attains  to  what  is 
universally  called  the  golden  age,  in  which  all  the 
circumstances  of  his  existence  seem  to  be  best  adapted 
to  human  health  and  longevity  and  virtue  and  happi- 
ness.   To  this  generally  succeeds  the  age  of  heroism 
and  conquest,  and  then  follows  the  age  of  stern  and 
noble  patriotism,  and  legislative  wisdom,  and  political 
energy  and  power.    The  age  of  wealth  comes  next, 
and  with  it  brings  the  age  of  luxury  and  refined  sen- 
suality and  excess.    IMultiplying  Disease  raises  its  ad- 
monishing voice  in  vain.    Pestilence  peals  a  louder 
and  more  terrific  note  of  rebuke  ;  and  man,  in  the 
moment  of  dismay,  at  first  refrains  from  his  excesses, 
and  affords  his  constitution  an  opportunity  to  gather 
up  some  of  its  prostrated  energies.    But  his  partial 
reformation  too  often  proves  to  be  only  a  preparation 
for  greater  excesses  than  before,  and  he  rushes  onward 
in  the  current  of  indulgence,  till  even  the  terrible  re- 
bukes and  chastisements  of  pestilence  seem  only  to 
harden  him  and  increase  his  temerity,  until  he  revels 
in  maniac  sensuality  even  in  the  lazaretto,  and  yields 
to  the  fierceness  of  his  beastly  lust  upon  the  very 
threshold  of  the  charnel  house.    In  this  fearful  man- 
ner the  nations  of  the  earth  have  been  scourged,  till 
it  seemed  as  if  the  human  race  would  be  wholly  ex- 
terminated ;  and  only  by  such  severe  and  awful  re- 
tributions from  the  violated  laws  of  nature,  have 
mankind  been  induced  to  pause  from  their  sensual 
excesses,  and  investigate  even  the  most  obvious  rela- 
tions between  their  habits  and  their  sufferings.  Nor 
has  all  this  been  sufficient  so  to  restrain  them  m  their 
downward  course,  as  to  prevent  the  necessity  for  those 
mighty  revolutions  which,  from  the  beginning,  have 
continued  to  roll  up  barbarian  hordes  to  the  zenith  of 
civilization  and  luxury,  and  to  roll  down  civilized  and 
refined  nations  to  the  nadir  of  barbarian  darkness. 
And  thus  the  human  constitution  has,  from  time  to 
time,  been  partially  renovated,  and  the  human  race 
perpetuated,  by  the  very  means  which  have  often  al- 
most blotted  the  intellectual  and  moral  man  from  the 
face  of  the  earth  !  . 

639.  Indeed  it  seems  as  if  the  grand  experiment  ot 
mankind  had  ever  been  to  ascertain  how  far  they  can 
transgress  the  laws  of  life,  how  near  they  can  approach 
to  the  very  point  of  death,  and  yet  not  die  at  least  so 
suddenly  and  violently  as  to  be  compelled  to  know 
that  they  have  destroyed  themselves.  _ 

640  The  primitive  inhabitants  of  the  earth,  having 
once  broken  away  from  the  simplicity  and  truth  of 
nature,  and  begun  to  acquire  artificial  appetites  of  far 
more  despotic  power  (598)  than  nature's  holy  instincts, 
rushed  forward  to  new  indulgences  with  increasing 
eagerness  and  celerity,  and  plunged  downward  to 
deeper  and  yet  deeper  sensuality,  impelled  by  a  con- 
tinually accumulating  moral  force  arising  from  their 
more  and  more  depraved  and  more  vehement  and  ty- 
rannous propensities,  till  the  horrible  enormities  ot 
human  wickedness  rose  up  to  heaven,  and  liod,  in 
very  mercy,  quenched  the  bursting  volcano  of  human 
passions  bv  the  flood,  and  almost  entirely  extermin- 
ated the  family  of  man,  to  save  the  earth  from  a 
bloodier  deluge  and  a  darker  desolation,  and  man 
from  a  more  violent  and  cruel  end.  And  when  he 
partb  rose  from  her  deep  baptism,  sanctified  from  the 
romitions  of  a  drowned  race,  the  remnant  of  that  race 
which  God  had  saved  for  the  perpetuation  of  the 
humankind  came  forth  with  appetites  unsanctified 
hyZe  terrible  ablution  of  the  world,  to  commence 
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anew  the  downward  and  ruinous  career  of  sensual  ex- 
cess. And  surely,  if  the  patriarchal  father  who,  of 
all  the  earth's  inhabitants,  was  most  virtuous  and 
most  acceptable  to  God,  brought  with  him  from  be- 
yond the  flood  an  a]>petite  which,  in  spite  of  the  awful 
judgment  he  had  seen  inflicted  on  a  sinful  world,  Icil 
him  to  the  excess  of  most  disgraceful  drunkenness, 
soon  as  he  could  procure  the  means,  it  cannot  be  sup-  ; 
posed  that,  with  such  an  example  and  such  o])por- 
tunities  before  them,  the  sons  of  that  patriarch,  bon; 
and  reared  as  they  had  been,  amidst  the  fiercest  ex-  i 
cesses  of  the  old  world's  sensuality  and  violence,  wen-  , 
more  abstemiously  and  virtuously  inclined  than  wa^  ' 
their  aged  sire. 

641.  It  is  not  strange,  therefore,  that  their  live- 
were  much  abbreviated  by  their  excesses  (C35),  nor  ' 
that  the  succeeding  generations  of  mankind,  pursuing  ; 
the  same  downward  career  of  sensuality,  should  suffer 
a  continual  abbreviation  of  the  period  of  their  exist-  ' 
ence,  till  repeated  calamities  had  forced  them  to  ascer- 
tain the  lowest  point  to  which  they  could  desceini 
without  exterminating  the  human  species.  • 

642.  From  that  time  to  the  present,  mankind  have  j 
revolved  around  the  minimum  point  of  constitutional 
power,  in  the  circle  which  I  have  described  (638), 
from  savage  to  civilized  life  and  luxury  and  every 
deteriorating  excess ;  aad  from  this,  to  savage  life 
again  ;  and  thence  slowly  rising  to  the  golden  age, 
and  then  again  declining.  And  consequently,  though 
in  these  succeeding  revolutions,  the  succeeding  na- 
tions of  the  earth  have  had  their  elevation  and  de- 
clension, yet  the  average  level  of  human  life  has  been 
nearly  the  same  for  the  last  three  or  four  thousand 
years.  Each  nation  has  had  its  period  of  longevity, 
its  age  of  heroism,  conquest,  patriotism,  legislative 
wisdom,  political  energy,  wealth,  luxury,  etc.  It  is 
also  true  that  the  general  average  of  life  often  runs 
low  in  a  nation  which  at  the  same  time  has  many 
instances  of  individual  longevity  ;  and  on  the  other 
hand,  the  average  period  may  be  considerably  elevated 
when  there  are  few  remarkable  cases  of  individuals 
who  attain  to  very  old  age.  Both  of  these  facts  may 
easily  be  explained  on  the  plainest  principles  of  physi- 
ological philosophy.  But  were  I  to  follow  out  all  the 
leadings  of  this  interesting  subject,  the  extent  of  my 
investigations  would  necessarily  far  exceed  the  bounds 
which  I  have  set  for  myself  on  this  topic  of  inquiry. 

643.  The  lowest  point  of  constitutional  power  by 
which  the  human  species  can  be  preserved,  is  that 
which  will  sustain  a  sufficient  number  of  each  gene- 
ration long  enough  in  life  to  become  the  progenitors 
and  nurturing  protectors  of  another  generation.  When 
it  falls  short  of  this,  the  human  race  tends  rapidly  to 
extinction  ;  and  in  this  manner,  particular  families  are 
very  frequently  exterminated,  and  even  whole  tribes 
are  sometimes  cut  off.    But  as  we  have  seen  (638),  a 
wise  and  benevolent  Creator  has  so  constituted  things, 
that  the  human  species  as  a  whole  are  not  permitted 
to  go  beyond  certain  limits,  without  falling  into  that 
condition  in  which  intellectual  elevation,  science,  ht- 
erature,  and  aU  the  elegant  refinements  and  deteri- 
orating luxuries  of  civic  life,  are  sacrificed  for  the 
physical  renovation  of  human  nature.    \  et  if  by  any 
means  the  human  race  can  be  kept  sufficiently  above 
the  minimum  point  of  constitutional  power,  the  species 
can  be  preserved  without  the  renovating  process  of 
which  I  have  spoken,  or  without  a  recurrence  to  the 
severe  simplicity  and  privations  of  the  savage  state. 
Be  it  remembered,  however  (25,  Note),  I  do  not  affirm 
that  the  savage  state  is  best  adapted  to  human  health 
and  longevity,  but  that  this  state  of  severe  privation 
and  rudeness  has  hitherto  been  necessary  to  strip  man 
of  the  means  of  luxury  and  excess,  and  thus  afford 
his  constitutional  powers  an  opportunity  to  recover  in 
some  degree  their  impaired  energies.    \  et  the  savage 
state  is  generally  attended  with  many  circumstances 
which  are  decidedly  unfavorable  to  health  and  Ion- 
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gevity,  and  often  with  extreme  violations  of  the  laws 
of  life. 

64-1.  Well  regulated  civilized  life  is,  therefore,  un- 
questionably liest  adapted  to  the  full  development  of 
the  physical  and  intellectual  and  moral  Ciipahilities  of 
man ;  and  it  is  a  necessary  truth  established  in  the 
constitutional  nature  of  things,  that  not  only  individ- 
"ual  health  and  happiness  and  prosperity,  but  also  the 
political  prosperity  and  durability  of  nations  are,  as  a 
general  statement,  always  proportionate  to  the  degree 
of  conformity  of  the  people  to  the  laws  of  life. 

645.  To  ascertain  what  those  causes  are  by  which 
the  period  of  human  existence  is  abbreviated,  and  by 
what  means  we  may  with  greatest  certainty  not  only 
secure  the  longest  life,  but  also  the  highest  degree  of 
healtli  and  the  greatest  amount  of  happiness,  consis- 
tently with  those  principles  on  which  our  highest  in- 
tellectual and  moral  good  depends,  must  necessarily 
be  regarded  by  all  truly  rational  creatures  as  of  the 
utmost  importance. 

64G.  In  pursuing  this  investigation,  however,  we 
meet  with  many  and  great  difficulties  ;  not  from  any 
uncertainty  of  physiological  principles,  but  from  the 
almost  impossibility  of  ascertaining  real  facts,  because 
we  are  obliged,  to  a  very  considerable  extent,  to  take 
the  testimony  of  others  in  regard  to  things  which  we 
have  not  the  opportunity  to  examine  for  ourselves. 
And  unfortunately  for  the  human  race,  too  many  that 
have  been  considered  valid  sources  ofinformation,  have 
only  served  to  mislead  mankind,  and  to  establish  those 
erroneous  opinions  from  which  have  sprung  some  of 
the  most  pernicious  practices  which  have  afflicted  our 
species. 

647.  We  have  been  told  that  some  men  enjoy  health 
and  live  to  great  age  in  warm  and  in  hot  climates,  and 
that  others  enjoy  health  and  live  to  great  age  in  cold 
climates  (15) ;  some  on  one  kind  of  diet,  and  some  on 
another ;  some  under  one  set  of  circumstances,  and 
some  under  another ;  therefore,  what  is  best  for  one 
nian,  is  not  for  another  ;  what  agrees  well  with  one, 
disagrees  with  another ;  what  is  one  man's  meat,  is 
another  man's  poison  ;  diiferent  constitutions  require 
different  treatment;  and,  consequently,  no  general 
rules  can  be  laid  down,  which  are  adapted  to  every 
man  in  all  circumstances,  and  which  can  with  propri- 
ety be  made  the  laws  of  regimen  to  all. 

648.  These  erroneous  dogmas,  so  far  as  the  world 
is  now  informed,  were  first  advanced  by  Hipprocrates, 
and  with  all  servility  have  been  handed  down  from 
generation  to  generation,  till  they  have  become  the 
common  sentiments  of  mankind,  which  he  who  ques- 
tions, will  incur  the  charge  of  rashly  contradicting 
the  common  sense  and  universal  experience  of  the 
human  family.  And  hence,  the  common  mode  of 
reasoning  on  this  important  subject  is  necessarily  and 
exceedingly  erroneous ;  and  never  more  so  than  when 
it  is  supposed  to  be  truly  and  rigidly  inductive. 

649.  Among  the  numerous  illustrations  of  the  truth 
of  the  common  notions  which  I  have  just  stated,  the 
anecdote  of  the  two  aged  witnesses  who  appeared  be- 
fore the  civil  magistrate,  is  often  repeated  by  those 
who  are  willing  to  observe  no  other  rules  of  life  than 
the  leadings  of  their  appetites.  It  is  said  that  on  a 
certain  occasion,  there  appeared  before  a  civil  magis- 
trate a  very  aged  witness,  who  possessed  so  much 
bodily  vigor  and  elasticity,  and  retained  his  mental 
■and  moral  faculties  so  remarkably,  as  to  attract  the 
particular  attention  of  the  court ;  and  when  the  trial 
•was  closed,  the  magistrate  asked  him  how  old  he  was  ? 
I  The  days  of  my  pilgrimage  are  a  hundred  vears,  may 
it  please  your  honor,'  was  the  old  man's  reply.  'And 
by  what  means,'  inquired  the  magistrate,  'have  you 
reached  such  an  advanced  period  of  life,  and  retained 
all  your  faculties  and  powers  so  well  ?'  'May  it  please 
your  honor,'  the  old  man  replied,  'I  was  born  of 
healthy  parents,  and  from  my  youth  up  have  led  a 
regular  and  temperate  life.    My  food  has  been  simple 


and  plain,  my  drink  has  been  water,  I  have  retired  to 
rest  in  good  season,  and  risen  early  ;  I  have  been  care- 
ful to  govern  my  passions,  and  to  preserve  a  great 
serenity  and  uniformity  of  mind  and  habit.  In  short, 
I  have  been  always  systematicallv  regular  and  tem- 
perate  in  all  things.'  Pleased  with  the  old  man's  ap- 
pearance and  his  history,  the  magistrate  embraced 
ttie  occasion  to  expatiate  on  the  virtues  of  temperance 
and  good  habits,  and  to  exhort  the  numerous  audience 
to  foUmy  the  example  of  this  'green  old  man.'  Soon 
after  this,  another  aged  witness  appeared  before  the 
same  magistrate,  who  was  equally  remarkable  for  his 
bodily  health  and  vigor,  and  for  the  soundness  and 
energy  of  his  mental  and  moral  powers.  He  also  was 
asked  by  the  magistrate  how  old  he  was,  and  by  what 
means  he  had  preserved  his  life  and  health  and  all 
his  faculties  in  so  vigorous  a  state  ?  '  May  it  please 
hour  honor,'  said  the  aged  witness,  '  I  am  a  hundred 
years  old.  I  have  taken  no  pains  to  preserve  my  life 
or  health.  I  have  followed  no  rules,  but  have  led  an 
irregular  life.  I  have  always  indulged  my  appetite 
in  just  what  it  craved;  I  have  eaten  what  I  wanted, 
when  I  chose,  and  as  much  as  I  desired  ;  and  my  food 
has  generally  been  rich  and  savory.  I  have  always 
drunk  wine,  beer,  and  ardent  spirit,  freely,  and  often 
to  great  excess.  In  short,  I  have  lived  just  as  it  hap- 
pened, and  am  now  living  and  weU  as  your  honor  sees 
me,  because  my  life  and  health  have  been  continued 
to  me,  and  not  because  I  have  taken  any  pains  to  pre- 
serve them.'  The  magistrate  was  exceedingly  con- 
founded  by  this  man's  statement,  and  only  remarked 
that  he  perceived  that  some  men  would  attain'to  old 
age  in  one  way,  and  some  in  another.  ' 

650.  Those  who  repeat  this  fabulous  anecdote,  seem 
to  think  that  it  is  a  true  narration  of  facts,  and  that 
it  fully  proves  the  entire  futility  of  all  rules  for  the 
preservation  of  life  and  health,  and  completely  de- 
monstrates that  a  vigorous  old  age  is  attained  to  with 
as  much  certainty  in  one  way  as  in  another.  But, 
in  the  first  place,  this  story  bears  the  evidence  of  fic- 
tion and  of  falsehood  on  its  very  face ;  for  although  it 
is  possible  that  a  man  of  remarkably  powerful  con- 
stitution may  live  till  he  is  a  hundred  years  old,  and 
retain  his  faculties  and  powers  in  considerable  vigor, 
whose  habits  have  been  such  as  the  second  witness  in 
this  story  is  made  to  declare  his  own  to  have  been, 
yet  it  is  not  possible  for  two  persons,  with  an  equally 
excellent  original  constitution,  to  reach  a  hundred 
years,  with  habits  of  life  so  different  as  those  stated 
of  the  two  witnesses  in  this  story,  without  the  most 
marked  and  manifest  difference  of  appearance  and 
condition  of  body  and  mind ;  and  a  difference,  too, 
which  would  afford  the  strongest  evidence  in  favor  of 
a  temperate  and  regular  life.  Therefore,  in  the 
second  place,  if  this  story  were  true,  it  would  afford 
no  evidence  in  favor  of  the  position  which  it  is  in- 
tended to  establish,  but  would  simply  go  to  show  that 
the  first  witness,  with  an  ordinary  or  perhaps  feeble 
constitution,  had  by  virtue  of  correct  habits  attained 
to  a  remarkably  healthy  and  sound  old  age  ;  while 
the  second  witness  had  reached  the  same  age  with 
equal  health  and  vigor,  in  spite  of  exceedingly  bad 
habits,  by  virtue  of  a  most  extraordinarilv  powerful 
constitution. 

651.  Yet,  without  taking  the  pains  to  examine  all 
the  circumstances  of  the  case,  most  people  consider 
the  bare  fact  that  some  intemperate  and  irregular 
individuals  reach  a  vigorous  old  age,  a  conclusive 
evidence  that  such  habits  are  not  unfavorable  to  long 
life ;  or  that  a  man  of  intemperate  and  irregular 
habits  is  just  as  certain  of  reaching  a  hundred  years, 
as  one  of  the  most  temperate  and  regular  habits  is  ; 
and  therefore  almost  every  body  has  a  demonstration 
of  this  kind  in  the  history  of  some  kinsman  or  neigh- 
bor or  acquaintance,  or  somebody  else.  And  with 
the^  same  loose  kind  of  inductive  reasoning,  people 
arrive  at  conclusions  equally  erroneous,  in  regard  to 
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tribes  and  nations.  If  a  tribe  or  nation  which  sub- 
sists on  vegetable  food  is  weak,  shigfjish,  and  destitute 
of  courage  and  manly  enterprise,  it  is  at  once  con- 
cluded that  vegetable  food  is  the  cause  ;  and  the  gene- 
ral proposition  is  laid  down  that  an  exclusively  vege- 
table diet  is  not  favorable  to  bodily  strength  and 
activity,  and  mental  vigor  and  sprightliness.  Yet  a 
proper' examination  of  the  subject  might  have  shown 
that  other  causes  fully  adequate  to  these  effects  ex- 
isted in  the  condition  and  habits  of  that  tribe  or  na- 
tion, which  not  only  exonerated  the  vegetable  diet 
from  this  charge,  but  even  made  it  appear  that  the 
vegetable  diet  had  a  powerfully  conservative  and  re- 
deeming effect,  and  was  the  principal  means  by  which 
the  tribe  or  nation  was  saved  from  a  much  worse  phy- 
sical, mental,  and  moral  condition. 

652.  Again,  if  savage  tribes  or  nations  are  unpro- 
lific,  feeble,  sickly,  and  short-lived,  it  is  at  once  con- 
cluded that  the  naturalness  and  simplicity  of  savage 
life  are  unfavorable  to  bodily  development  and  vigor 
and  health  and  longevity.  Yet  a  proper  examination 
of  the  subject  might  have  shown  that  causes  existed 
in  the  habits  of  such  tribes  or  nations,  not  at  all  es- 
sential to  savage  life,  and  directly  opposed  to  true 
naturalness  and  simplicity,  which  were  abundantly 
sufficient  to  account  for  all  the  objectionable  effects  at- 
tributed to  savage  life  (25,  Note). 

653.  The  conclusions,  therefore,  which  are  drawn 
from  the  habits  of  individuals  and  of  nations,  can  be 
depended  on  no  farther  than  they  agree  with  the  laws 
of  life,  ascertained  by  an  accurate  and  thorough  inves- 
tigation of  the  vital  properties  of  the  tissues  and  func- 
tional powers  of  the  organs,  and  the  general  operations 
and  results  of  the  vital  economy  of  the  human  sys- 
tem. . 

654.  So  far  as  general  agreement  exists  between  all 
cases  of  remarkable  longevity,  some  respect  is  to  be 
paid  to  facts  ;  and  these  may  be  adduced  as  illustra- 
tions of  principles  otherwise  established.  But  the  fact 
that  an  individual,  or  a  number  of  individuals,  have 
attained  to  a  great  age,  in  certain  habits  of  living,  is 
no  conclusive  evidence  that  those  habits  are  most  con- 
ducive to  long  life,  nor  even  that  they  are  all  favor- 
able to  longevity.  The  only  use,  therefore,  which  we 
can  safely  make  of  a  case  of  extraordinary  old  age,  is 
to  show  how  long  the  human  constitution  is  capable 
of  sustaining  the  vital  economy,  and  of  resisting  the 
causes  which  induce  death. 

655.  If  we  would  correctly  ascertain  how  man  must 
live  in  order  to  secure  the  most  perfect  health,  and 
attain  to  the  greatest  age  of  which  the  human  consti- 
tution is  capable,  we  must  not  ransack  society  to  find 
all  the  remarkable  instances  of  longevity,  and  learn 
the  particular  habits  of  those  who  have  attained  to  old 
age ;  for  such  a  course  would  only  serve  to  bewilder 
and  perplex  us,  and  lead  us  to  conclude  that  the  whole 
question  is  involved  in  the  most  entire  uncertainty  ; 
because  we  should  find  health  and  old  age  in  almost 
every  variety  of  circumstances  in  which  mankind  are 
placed  ;  and  if  we  were  not  fully  qualified  for  the  se- 
verest and  most  critical  investigation  of  such  an  intri- 
cate subject,  we  should  inevitably  misapprehend  facts, 
and  thus  be  led  to  erroneous  conclusions  ;  but  we  must 
study  the  human  constitution  with  the  most  rigorous 
scrutiny  of  science.    We  must  analyze  the  human 
body  to  its  organic  elements  (122,  123),  and  become 
thoroughly  acquainted  with  all  the  elementary  tissues 
(136)  which  enter  into  the  formation  of  all  its  organs, 
and  fully  understand  the  peculiar  vital  properties  of 
all  those  tissues  (312),  and  the  functional  powers  of 
all  the  organs.    We  must  intimately  and  accurately 
know  all  the  conditions  on  which  the  ])eculiar  proper- 
ties of  the  tissues  and  powers  of  the  organs  depend, 
and  the  various  causes  and  circumstances  by  which 
those  properties  and  powers  are  favorably  or  unfavor- 
ably affected.    In  short,  we  must  ascertain  a  1  the 
properties  and  powers  which  belong  to  the  living 


animal  body,  and  all  the  laws  of  constitution  and  rela- 
tion appertaining  to  the  vital  economy  of  the  human 
system.  Here,  and  only  here,  can  the  enlightened 
and  truly  scientific  physiologist  take  his  stand,  and 
teach  those  rules  of  life  by  which  man  may  with 
greatest  certainty  secure  the  best  health,  and  attain 
to  the  greatest  longevity  of  which  the  human  consti- 
tution is  capable. 

G5G.  But  Avhile  the  truly  scientific  physiologist, 
from  his  intimate  and  thorough  knowledge  of  all  the 
properties  and  powers,  and  laws  of  constitution  and 
relation,  belonging  to  the  human  body,  instructs  us 
how  to  live  in  order  to  secure  the  highest  degree  of 
health,  and  attain  to  the  longest  life  of  which  the 
human  constitution  is  capable,  he  cannot  from  this 
knowledge  tell  us  what  the  capabilities  of  the  hunrian 
constitution  are  in  regard  to  health  and  longevity. 
He  can  tell  us  with  accuracy  and  confidence  thatsuch 
and  such  are  the  laws  of  life,  and  such  and  such  are 
the  best  means  by  which  health  may  be  secured  and 
life  prolonged  ;  but  he  cannot,  from  his  physiological 
knowledge,  tell  us  whether  a  strict  obedience  to  the 
laws  of  life,  and  a  correct  use  of  the  best  means,  will 
prolong  our  life  ten  or  a  thousand  years. 

657.  If,  therefore,  we  ask  the  truly  enlightened 
physiologist,  how  we  must  live  to  secure  the  best 
health  and  longest  life  of  which  our  constitution  is 
capable  ?  his  answer  must  be  drawn  purely  from  his 
physiological  knowledge  ;  but  if  we  ask  him  how  long 
the'  best  mode  of  living  will  preserve  our  life  ?  his  re- 
ply is,  'Physiology  cannot  teach  you  that.  There- 
fore, now  go  you  out  into  the  world,  and  find  the 
oldest  man  living  and  enjoying  health.'     If,  after 
having  obeyed  his  command,  we  return  and  say  to 
him,  '  we  have  found  several  individuals  a  hundred 
years  old,  and  all  enjoying  pretty  nearly  the  same 
degree  of  health,  yet  they  are  of  very  different  and 
even  of  opposite  habits:'  his  answer  will  be,  that 
'probably  each  of  the  individuals  whom  you  have 
found  has  a  mixture  of  good  and  bad  habits,  and  has 
lived  in  a  mixture  of  favorable  and  unfavorable  cir- 
cumstances,  and  that  notwithstanding  the  apparent 
diversity  of  habits  and  circumstances  among  them, 
there  is  probably  a  pretty  nearly  equal  amount  of 
what  is  salutary  and  conservative  in  the  habits  and 
circumstances  of  each  and  all.    Some  of  them  have 
erred  in  one  thing  and  some  in  another,  and  some 
have  been  correct  in  one  thing  and  some  in  another  ; 
and  therefore  the  diversity  of  which  you  speak  is  pro- 
bably more  apparent  than  real,  in  relation  to  the  true 
laws  of  life.    Besides,  some,  with  an  extraordinarily 
powerful  constitution,  may,  in  the  constant  violation 
of  the  laws  of  life,  reach  a  hundred  years,  with  as 
much  health  and  vigor  as  others  who  attain  to  the 
same  period  in  much  better  habits  and  circumstances, 
but  with  far  less  powerful  constitutions.    All  that  is 
proved,  therefore,  by  instances  of  great  longevity  in 
connexion  with  bad  habits  and  circumstances,  is,  that 
such  individuals  possess  remarkably  powerful  consti- 
tutions, which  are  able  to  resist  for  ninety  or  a  hun- 
dred years  causes  that  have  in  the  same  time  sent 
hundi-eds  of  thousands  of  their  fellow  creatures,  of 
feeble  constitutions,  to  an  untimely  grave ;  and  which, 
under  a  correct  regimen,  would  in  all  probability 
have  sustained  life  and  health  a  hundred  and  twenty, 
and  perhaps  a  hundred  and  fifty  years.    The  only 
use  which  you  can  safely  make,  therefore,  of  the  in- 
stances of  great  longevity  which  you  have  found,  he 
would  sav,  '  is  to  show  how  long  the  human  consti- 
tution, iii  the  present  age  of  the  world  and  condition 
of  the  race,  is  capable  of  resisting  the  causes  wliicli 
induce  death ;  and  if  you  have  found  an  individual 
or  a  number  of  individuals  a  hundred  years  old,  it  is 
of  little  importance  to  you  how  they  have  lived  ;  the 
simple  fact  that  thev  are  a  hundred  years  old  is  all 
we  wish,  to  prove  that  the  human  constitution  is  now 
capable  of  reaching  a  hundred  years.' 
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658.  Physiology,  then,  aloue,  can  teach  us  how 
man  must  live  in  order  to  secure  the  best  health  and 
attain  to  the  greatest  age  of  which  the  human  consti- 
tution is  capable  ;  and  the  fact  that  there  are  individ- 
Tials  now  living  a  hundred  years  old,  proves  that  the 
human  constitution  is  capable  of  sustaining  life  a  hun- 
dred years  at  least,  and  perhaps  much  longer,  if  the 
regimen  and  circumstances  are  in  all  respects  correct. 
But  here  I  shall  probably  be  met  with  the  very  an- 
cient and  utterly  absurd  doctrine,  that  there  are  dif- 
ferent constitutions,  and  therefore,  that  what  may  be 
true  of  one,  cannot  truly  be  affirmed  of  all.    It  is  freely 
admitted  that,  in  the  present  state  of  the  human  race, 
some  individuals  have  more  vital  energy  and  constitu- 
tional power  to  resist  the  causes  of  disease  and  death 
than  others  have,  and  therefore,  what  will  break  down 
the  constitution  and  destroy  the  life  of  some  individ- 
uals, may  be  borne  by  others  a  much  longer  time, 
without  any  striking  manifestations  of  immediate  in- 
jury.   It  is  also  true  that,  in  the  present  state  of  the 
human  race,  some  individuals  have  strongly  marked 
constitutional   idiosyncrasies   or   peculiarities ;  but 
these  are  far  more  rare  and  of  a  much  less  important 
character  than  is  generally  supposed,  and  in  no  in- 
stance constitute  the  slightest  exception  to  the  general 
laws  of  life,  nor  in  any  degree  interfere  with,  or  mili- 
tate against,  the  correct  principles  of  a  general  regi- 
men.   Indeed,  such  peculiarities,  though  really  con- 
stitutional, may  in  almost  every  case  be  overcome  en- 
tirely by  a  correct  regimen.    I  have  frequently  seen 
the  most  strongly  marked  cases  completely  subdued 
by  such  means.    It  is  an  incontrovertible  truth,  there- 
I    fore,  that  so  far  as  the  general  laws  of  life  and  the 
I    application  of  general  principles  of  regimen  are  consid- 
j    ered,  the  human  constitution  is  ove  ;  and  there  are 
:    no  constitutional  differences  in  the  human  race  which 
I    will  not  readily  yield  to  a  correct  regimen,  and  by  thus 
yielding  improve  the  condition  of  the  individual  aifec- 
ted;  and  consequently,  there  are  no  constitutional 
differences  in  the  human  race  which  stand  in  the  way 
of  adapting  one  general  regimen  to  the  whole  family 
I    of  man;  but,  on  the  contrary,  it  is  most  strictly  true 
I    that,  so  far  as  the  general  laws  of  life  and  the  appli- 
I    cation  of  general  principles  of  regimen  are  considered, 
what  may  be  truly  affirmed  of  one  man  may  be  truly 
I    affirmed  of  all,  and  what  is  best  for  one  is  best  for  all; 
i    and  therefore,  all  general  reasonings  concerning  the 
'    human  constitution,  are  equally  applicable  to  each 
and  every  member  of  the  human  family,  in  all  ages  of 
the  world,  and  in  all  conditions  of  the  race,  and  in 
ail  the  various  circumstances  of  individuals. 
;       659.  Now,  therefore,  if  individuals  can  be  found  at 
(    the  present  time  who  are  a  hundred  years  old,  the 
'    fact  may  be  adduced  as  a  demonstration  that  the 
human  constitution  has  vital  power  enough  to  resist 
the  causes  which  induce  death  and  to  sustain  health 
for  a  hundred  years,  under  whatever  disadvantages 
may  exist  at  the  present  period  of  the  world,  distinctly 
from  the  agency  of  man.    But  we  know  that  there  are 
many  individuals  now  living  and  enjoying  good  health 
in  different  sections  of  our  country,  who  are  a  hun- 
dred years  old  ;  and  therefore  it  may  with  perfect  ac- 
curacy be  affirmed,  that  the  human  species  in  the 
United  States  of  America  may  average  a  hundred 
years  of  life. 

ceo.  Is  it  objected  that  this  is  not  a  legitimate  con- 
clusion ;  that  because  one  man  reaches  a  hundred  years. 
It  is  no  proof  that  the  human  species  may  average 
that  length  of  life  ?  I  ask,  by  what  means  has  one 
man  lived  a  hundred  years  ?  Will  it  be  affirmed  that  he 
has  been  miraculously  endowed  with  vital  powers,  or 
that  his  vital  energies  have  from  timje  to  time  been 
miraculously  renovated  ?  Certainly  not !  But  it  may 
be  asserted  that  he  had  a  remarkably  strong  consti- 
tution !  This  is  not  always  the  case.  Plato,  in  his 
Republic,  strongly  censures  Herodicus,  one  of  the  pre- 
ceptors of  Hippocrates,  for  teaching  the  delicate  and 


infirm  to  regulate  their  exercise  and  diet  in  such  a 
manner  as  to  prolong  their  lives  for  many  years,  and  . 
thus  attain  to  old  age  with,  a  very  feeble  consti- 
tution. '  He  was  master  of  an  academy,'  says  Plato, 
'  where  youth  were  taught  their  exercise,  and  being 
himself  delicate  and  infirm,  he  contrived  to  blend  ex- 
ercise with  such  dietetic  rules  as  preserved  his  own 
feeble  constitution  from  sinking  under  his  complaints, 
and  enabled  him  to  protract  his  valetudinary  existence 
to  old  age  ;  and  he  did  the  same  injury  to  many  others 
of  feeble  and  infirm  constitutions.'  This  Plato  calls 
an  injury,  because  he  considei-ed  an  infirm  constitu- 
tion an  obstacle  to  the  practice  of  virtue,  inasmuch  as 
it  makes  people  always  imagine  themselves  ill,  and 
causes  them  to  think  of  nothing  but  their  own  infir- 
mities ;  and  therefore  he  thought  that  if  a  delicate 
person  did  not  soon  recover  health,  he  had  better  die 
out  of  the  way,  and  not  live  to  be  miserable  himself, 
and  to  become  the  father  of  feeble  children,  and  thus 
injure  society  and  the  race.  Louis  Cornaro,  a  noble 
Venetian,  had  completely  broken  down  his  constitu- 
tion at  the  age  of  thirty-five,  and  had  become  so  infirm 
that  he  despaired  of  ever  recovering  health,  or  of 
reaching  the  meridian  of  life  ;  yet  by  greatly  reform- 
ing and  simplifying  his  habits  of  living,  he  recovered 
health,  and  lived  to  be  over  a  hundred  years  old. 
The  venerable  Moses  Brown,  of  Providence,  R.I., 
now  nearly  a  hundred  years  old,*  and  enjoying  un- 
common health  and  activity  for  his  age,  informs  me 
that  from  his  birth'  through  the  whole  of  the  early 
part  of  his  life,  he  was  exceedingly  delicate  and  feeble, 
and  that  his  constitution  has  always  been  very  deli- 
cate. He  had  three  brothers,  who  were  all  remarka- 
ble for  their  stout,  robust,  and  vigorous  bodies  and 
powerful  constitutions,  yet  neither  of  these  brothers 
reached  seventy  years.  At  the  age  of  eighty-three, 
Moses  Brown  observed  to  a  friend,  '  I  was  always  a 
feeble  frail  thing  among  my  brothers,  and  had  no  ex- 
pectation of  out-living  them  ;  I  am  persuaded  that  if 
I  had  had  the  constitution  of  either  of  them,  and  lived 
as  I  have  lived,  I  should  be  an  active  hale  man  at  a 
hundred  years  old,  and  should  probably  live  to  the  age 
of  a  hundred  and  *en  or  a  hundred  and  twenty  years 
in  good  health  ;  but  with  my  feeble  constitution,  I  do 
not  expect  to  exceed  ninety  years.'  The  interasting 
case  of  this  family  is  by  no  means  an  extraordinary 
one.  It  is  no  uncommon  thing  for  the  most  delicate 
member  of  a  family,  by  a  careful  regimen  and  gener- 
ally correct  habits,  to  attain  to  a  very  advanced  period 
of  life,  while  the  more  vigorous  and  hale  members,  by 
living  too  fast,  are  cut  off  in  the  middle  of  life,  or  per- 
haps in  early  manhood.  I  could  name  a  number  of 
such  instances. 

661.  But  granting  the  position,  that  he  who  attains 
to  a  hundred  years  has  a  remarkably  strong  constitu- 
tion; I  ask,  how  the  individual  came  to  the  possession 
of  such  a  constitution  ?  Was  it  the  special,  direct,  and 
extraordinary  gift  of  the  Creator  ?  or  was  it  the  natu- 
ral result  of  a  succession  and  concurrence  of  causes 
and  effects  operating  in  the  constitutional  nature  of 
things  ?  Most  unquestionably  the  latter  !  and  these 
causes  and  effects,  as  a  general  law,  are  perfectly  with- 
in the  sphere  of  human  agency  and  under  the  control 
of  human  ability. 

GG2.  If  by  any  means,  therefore,  the  human  consti- 
tution can  be  made  to  resist  the  causes  of  death,  and 
sustain  health  a  hundred  years,  in  one  individual,  by 
the  same  means,  the  same  results  can  be  produced  in 
all;  because  he  who  attains  to  a  hundred  years,  de- 
pends wholly  on  the  intrinsic  energies  of  the  human 
constitution,  and  on  those  circumstances  and  habits  of" 
life  which,  as  a  general  statement,  are  under  the  con- 
trol of  human  ability. 

663.  I  do  not  however  affirm,  nor  intend  to  imply, 
that  the  present  generation  of  tlie  human  species  can 

•  Mr.  Brown  has  since  died  of  siclcnesss  from  exposure,  in  his 
ninety-eighth  year. 
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by  any  means  all  attain  to  a  hundred  years  of  life.  I 
know  that  in  the  present  condition  of  the  race,  there 
is  a  very  great  inequality  of  constitutional  power. 
Some  individuals  are  born  with  constitutions  too  feeble 
to  sustain  the  functions  of  life  a  single  year  ;  others 
have  power  enough  to  maintain  the  victory  over  the 
causes  which  induce  death  for  three,  live,  ten,  twenty, 
forty,  eighty,  a  hundred,  or  a  hundred  and  lifty 
years.    Some  are  boi-n  without  any  strong  tendency 
to  a  particular  disease,  while  others  are  born  with 
the  most  powerful  predisposition  to  particular  disease 
of  some  Idnd  or  other.     But  it  is  entirely  certain 
that  all  these  constitutional  differences  result  from 
the  action  of  causes  which  man  has  the  power  to  con- 
trol ;  and  therefore  it  is  entirely  certain  that  all  these 
constitutional  differences  can  be  removed  in  the  course 
of  three  or  four  generations  of  the  race,  by  a  strict 
conformity  to  the  laws  of  life  in  all  the  members  of 
each  generation ;  and  the  human  species  can  be 
brought  to  at  least  as  great  uniformity  as  to  their 
health  and  length  of  life,  as  is  found  amongst  all  the 
lower  animals  in  a  pure  state  of  nature. 

664.  When  I  affirm  that  the  human  species  may 
average  a  hundred  years,  I  do  not  mean  to  imply 
that  the  human  constitution  is  not  capable  of  exceed- 
ing that  period.    As  a  physiologist  I  cannot  perceive 
any  reason  why  the  human  race  cannot  return  to  the 
original  longevity  of  the  species  ;  neither  can  I  affirm, 
from  any  physiological  knowledge,  that  man  can  live 
a  hundred  years.    The  bare  fact  that  the  human  con- 
stitution does  carry  some  individuals  up  to  this  period, 
is  all  the  authority  I  have  for  affirming  this  capability 
of  the  human  constitution  ;  but  this  fact  by  no  means 
proves  that  the  capability  of  the  human  constitution 
is  only  equal  to  a  hundred  years  of  life,  because  it  is 
by  no  means  certain  that  those  who  attain  to  the 
greatest  age  always  strictly  conform  to  the  laws  of 
life;  and  therefore,  we  do  not  know  but  that  many 
who  die  at  a  hundred  years,  might  have  reached  a 
hundred  and  fifty  years,  if  in  all  things  they  had 
obeyed  the  laws  'of  life.    Besides,  were  it  a  known 
truth  that  in  the  present  state  of  the  human  constitu- 
tion, no  individual  possesses  the  power  to  live  more 
than  a  hundred  years,  this  would  not  prove  that  in- 
dividuals cannot  be  produced  in  the  fourth  generation 
from  the  present,  with  constitutional  power  to  bve  a 
hundred  and  fifty  or  two  hundred  years  ;  and  I  repeat 
that  correct  physiological  science  affords  no  evidence 
that  the  human  constitution  is  not  capable  of  gra- 
dually returning  to  the  primitive  longevity  of  the 

665. ^' On  the  whole,  then,  true  physiological  science 
alone  can  teach  us  how  to  live,  in  order  to  secure  the 
best  health  and  attain  to  the  greatest  longevity  ot 
which  the  human  constitution  is  capable  ;  and  correct 
and  continued  experiment  alone  can  prove  to  us  how 
long  the  human  constitution  can  be  made  to  resist 
the  causes  which  induce  death  (12G),  and  sustain  the 
healthful  operations  of  the  vital  economy. 

666.  But  I  am  told  that  all  this  reasoning  leaves 
God  out  of  sight,  and  contradicts  the  sacred  scripture 
which  affirms  that  '  the  days  of  our  years  are  three- 
score years  and  ten,  and  if  by  reason  of  strength  tUey 
be  four-score  years,  yet  is  their  strength  labor  and 
sorrow,  for  it  is  soon  cutoff,  and  we  fly  away.  1 
reply  that  if  God  had  actually  and  absolutely  limited 
human  life  to  seventy  or  eighty  years,  then  no  man 
could  possibly  exceed  eighty  years  ;  but  we  know 
that  many  individuals  do  exceed  eighty  years  ot  lite, 
and  that  some  exceed  a  hundred  ;  and,  therefore,  we 
have  a  nerfect  demonstration  that  God  has  not  abso- 
lutely limited  the  length  of  human  life  to  eighty  or  a 
hundred  years,  and  consequently  vie  know  that  the 
scripture  cited  is  not  the  annunciation  of  a  decree  ol 
God  nor  a  prophecy,  but  simply  a  historical  record  of 
the  fact  that  at  the  time  when  it  was  written,  human 
I'fe  rarely  exceeded  seventy  or  eighty  years,  and  that 


those  who  attained  to  eighty  years  were  extremely 
infirm  and  helpless,  and  had  little  enjoyment  of  their 
existence.  But  Isaiah,  when  speaking  prophetically 
of  that  period  in  the  Gospel  dispensation  when  the 
laws  of  God  shall  reign  in  the  hearts  and  govern  the 
actions  of  mankind,  explicitly  affirms  that  the  period 
of  human  life  shall  be  greatly  prolonged,  and  that 
there  shall  be  no  more  thence  an  infant  of  days,  nor 
an  old  man  that  hath  not  filled  his  days,  but  their 
days  shall  be  as  the  days  of  a  tree. 

667.  As  to  my  leaving  God  out  of  sight,  I  contend 
that  all  my  reasoning  is  founded  on  the  fixed  laws 
which  God  has  ordained  and  established  in  the  nature 
of  things  (110).    I  acknowledge  that  God  has  the 
power  to  counteract  or  suspend  the  laws  which  he  has 
established  in  the  constitutional  nature  of  man,  as 
well  as  those  which  he  has  established  in  the  consti- 
tution  of  the  solar  system  ;  and  I  contend,  therefore, 
that  it  would  be  just  as  reasonable  to  assert  that  the 
astronomer  leaves  God  out  of  sight  in  all  his  reasonings, 
because  he  calculates  the  movements  of  the  heavenly 
bodies  according  to  the  fixed  laws  which  God  has 
established  in  nature  to  govern  their  movements,  as 
it  is  to  raise  that  objection  against  the  physiologist, 
because  he  reasons  according  to  those  fixed  principles 
which  God  has  established  in  the  constitutional  nature 
of  man.    If  God  has  constructed  man  of  such  mate- 
rials and  upon  such  principles  as  render  him  capable 
of  living  just  one  thousand  years  and  no  more,  by  a 
perfect  obedience  of  the  laws  of  life,  then  God  has 
actually  set  the  utmost  limits  of  human  life  at  a  thou- 
sand years,  and  beyond  this  point  no  means  and  no 
conditions  can  carry  us.    But  if  at  the  same  time, 
God  has  established  in  our  nature  such  laws  of  con- 
stitution and  relation  as  that,  if  man  lives  in  a  certain 
manner  he  can  only  reach  seventy  or  eighty  years, 
then  it  may  be  said  that  God  has  conditionally  limited 
the  period  of  human  life  to  seventy  or  eighty  years  ; 
but  this  conditional  limitation  does  not  stand  =n  the 
way  of  man's  prolonging  life  to  the  full  extent  of  the 
original  capabilities  of  the  human  constitution.    If  it 
is  objected  that  God  foreknows  or  has  decreed  the 
precise  length  of  every  man's  life,  and  no  human 
means  or  conditions  can  add  to  or  take  from  that  fixed 
period  a  single  hour  or  second  of  time,  then  I  reply 
that  God  has  also  decreed  the  precise  means  and  con- 
ditions by  which  the  life  of  each  individual  shall  be 
carried  to  its  fixed  termination  ;  and  God  has  just  as 
certainly  decreed  the  efforts  which  I  make  to  secure 
human  health  and  to  prolong  human  life,  as  he  has 
decreed  the  length  of  any  man's  life ;  and  if  he  has 
decreed  that  the  length  of  human  life  shall  not  be  af- 
fected by  my  eff«rts,  then  he  has  also  decreed  that 
mankind  shall  give  no  heed  to  my  instructions,  but 
go  on  in  their  own  ways,  and  fulfil  their  appointed 

time.  .   .       ,  .  , 

668.  Again,  I  am  told  that  this  is  making  a  '""P 
life  of  more  importance  than  a  good  hfe,  and  leads 
people  to  think  more  of  the  welfare  of  the  body  than 
of  the  soul ;  that  it  causes  them  to  feel  a  security  m 
life,  and  consequently  to  neglect  their  religious  inter- 
ests. But  these  objections  are  wholly  founded  m  error. 
We  have  seen  (603)  that  such  are  the  fixed  constitu- 
tional relations  between  the  animal  and  moral  nature 
of  man,  and  such  are  the  fixed  constitutional  relations 
between  man  and  his  Creator  and  his  fellow  creatures^, 
that  the  true  principles  of  health  and  longevity,  and 
the  true  principles  of  virtue  and  religion,  are  insepar- 
able.  An  individual,  by  a  correct  physical  regimen, 
may  maintain  very  good  bodily  health,  and  reach  an 


advanced  period  of  life,  without  any  true  piety. 


and 

with  very  little  moral  virtue;  so  also  an  individual,  b) 
embracing  correct  moral  and  religious  principles,  and 
cultivating  correct  moral  and  religious  sentiments,  may 
attain  to  much  virtue  and  piety,  without  a  proper  re- 
gard to  physical  regimen  ;  hut  in  the  former  case  the 
individual  will  come  short  of  that  perfect  bodily  health 
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and  enjoyment,  and  of  that  full  duration  of  life;  and  in 
the  lattercase  the  individual  will  come  sJiort  of  that  ele- 
vated degree  of  virtue  and  piety  and  happiness,  which 
a  full  conformity  to  the  laws  of  his  whole  nature  would 
certainly  secure  to  him.  Therefore,  if  without  any 
special  regard  to  health  and  longevity,  my  only  desire 
were  to  promote  the  highest  and  most  perfect  degree 
of  virtue  and  piety  in  mankind,  I  would  teach  pre- 
cisely the  same  principles  that  I  now  do.  The  con- 
sideration of  the  uncertainty  of  life  may  at  first  serve 
to  awaken  our  inquiries  concerning  our  nature,  our 
condition,  our  destiny,  and  our  responsibilities,  and 
thus  to  some  extent  be  the  means  of  our  becoming 
virtuous  and  pious.  But  the  fear  of  death  is  not  in 
itself  favorable  to  health  nor  long  life  ;  neither  is  the 
dread  of  death  nor  the  fear  of  punishment  in  itself 
virtue  nor  piety.  The  fear  of  hell  is  not  the  love  of 
heaven,  nor  is  the  fear  of  Satan  the  love  of  God.  It 
is  only  when  we  cherish  and  practice  virtue  because 
we  love  virtue,  and  love  God  because  he  is  intrinsi- 
cally lovely,  that  our  virtue  and  piety  are  acceptable 
to  God,  felicitous  to  ourselves,  and  most  beneficial  to 
our  fellow  creatures ;  and  all  the  doctrines  which  I 
teach  are  adapted  to  lead  men  to  receive  and  obey  the 
truth  in  the  love  of  it,  to  be  virtuous  for  virtue's  sake, 
to  dwell  in  God  because  he  is  Love ;  and  thus  at  the 
same  time  and  by  the  same  principles  secure  bodily 
health,  long  life,  elevated  virtue,  and  true  and  exalt- 
ed godliness.  'If  ye  know  these  things,  happy  are  ye 
if  ye  do  them.' 

669.  But  many  say,  it  is  not  desirable  to  live  to  be 
so  old  and  deci-epit,  and  full  of  infirmities  and  ailments. 
Who,  they  demand,  would  wish  to  outlive  their  use- 
fulness and  enjoyment,  to  lean  in  trembling  feeble- 
ness upon  the  staff,  to  sink  into  the  helplessness  of 
second  childhood,  to  have  the  senses  one  after  another 
blotted  out,  and  all  the  faculties  of  soul  and  body 
gradually  decay,  till  we  become  a  melancholy  specta- 
cle of  human  frailness  and  imbecility,  a  burden  to  our- 
selves and  all  around  us,  our  dearest  children  wishing 
us  in  heaven  ?  This  is  indeed  a  condition  not  to  be 
•desired  !  nor  is  it  the  necessary  condition  of  old  age. 
They  who  make  sensual  enjoyment  the  chief  end  of 
their  existence,  and  live  in  the  continual  violation 
of  the  laws  of  their  nature,  must  of  necessity  either 
perish  untimely  by  violent  disease,  or  sink  into  that 
melancholy  and  shocking  decay  which  is  so  common 
to  old  age.  But  that  old  age  to  which  I  would  lead 
mankind  is  the  rich  and  mellow  autumn  of  our  earth- 
ly existence,  that  period  of  our  lives  in  which  the 
cares  and  conflicts  of  the  world  are  left  behind,  when 
all  the  passions  are  brought  into  subjection  to  a  holy 
spirit,  when  the  mind  is  ripe  in  wisdom,  and  the  moral 
character  has  reached  its  full  terrestrial  maturity  of 
virtue. 

670.  We  have  become  so  accustomed  to  see  the 
sprightliness  and  vivacity  of  childhood  subside  into 
the  grave  sobriety  of  mature  age  even  before  the  period 
of  youth  has  passed  by,  and  the  vigor  and  activity  of 
meridian  life  wither  into  decrepitude  and  dotage  long 
before  a  hundred  years  are  numbered,  that  we  have 
learned  to  think  such  things  must  be,  and  to  contem- 
plate  old  age  only  as  the  joyless  period  of  feebleness, 
infirmity,  and  exhausted  powers  and  resources.  But 
though  such  things  are  the  necessary  consequences  of 
certain  habits  and  circumstances  of  life  in  the  present 
state  of  the  human  constitution,  they  are  neither 
necessary  nor  natural  to  the  constitution  in  its  highest 
and  healthiest  state. 

671.  In  healthy  childhood  we  see  almost  an  exuber- 
ance of  action,  cheerfulness,  and  enjoyment ;  and  we 
love  to  behold  the  sprightliness  and  buoyancy  of  that 
period.  With  a  heart  full  of  sympathy  and  delight, 
the  fond  parent  sees  his  child  running  and  leaping 
like  the  playful  lamb  and  colt,  and  rejoices  in  the 
happiness  of  his  offspring ;  yet  before  that  child  has 
reached  the  age  of  manhood,  if  the  baleful  habits  and 


circumstances  of  civic  life  have  not  completely  blighted 
all  his  youthful  sprightliness  and  vivacity,  he  is  au- 
sterely rebuked  for  every  manifestation  of  them,  and 
sedulously  taught  to  smother  and  disguise  them  with 
outward  sedateness  and  gravity,  as  if  youthfulness  of 
feeling  and  of  action  were  not  only  improper  but  im- 
moral ;  and  if  in  later  periods  of  life  something  of  the 
buoyancy  of  childhood  should  occasionally  disclose 
itself,  it  is  regarded  as  the  effect  either  of  mental 
delirium  or  of  some  intoxicating  substance.  For  such 
is  the  general  stupidity  of  the  race,  that  the  idea  of 
natural  youthfulness  of  feeling  after  man  has  reached 
the  age  of  maturity,  cannot  be  understood. 

672.  But  this  is  all  wrong  and  unnatural,  in  notion 
and  in  fact.  If  sprightliness  and  vivacity  and  cheer- 
fulness be  innocent  and  pleasing  in  early  childhood, 
why  should  they  not  continue  to  be  so  in  youth  and 
manhood,  and  all  along  through  life,  even  to  the  latest 
period  of  our  earthly  existence  ?  There  is  no  reason 
in  nature  why  they  should  not,  but  every  valid  reason 
why  they  should  ;  and  the  opinion  which  is  commonly 
entertained  on  this  subject  has  sprung  from  sheer 
superstition  growing  out  of  the  unhealthy  state  of 
things,  »nd  not  from  a  sound  and  rational  morality 
and  religion.  For  as  we  have  seen  (603),  no  moral 
or  civil  law  or  religious  doctrine  can  be  adapted  to  the 
highest  and  best  condition  of  man's  moral  nature, 
which  is  not  strictly  consistent  with  the  physiological 
laws  of  his  body,  and  it  is  entirely  certain  that  the 
highest  physiological  interests  of  our  nature  require 
that  youthfulness  should  be  preserved  and  prolonged 
to  the  greatest  extent.  And  youthfulness  is  as  truly 
capable  of  being  preserved  and  prolonged  as  life 
itself  is,  and  both  depend  on  the  same  means  and  con- 
ditions. 

673.  I  have  said  (634),  that  if  there  ever  was  a  state 
of  the  human  constitution  which  enabled  it  to  sustain 
the  functions  of  life  for  several  hundred  years,  that 
state  necessarily  involved  a  general  keeping  or  har- 
mony of  relative  conditions.  The  vital  processes  were 
much  less  rapid  and  intense,  and  much  more  complete 
than  at  present ;  the  development  of  the  body  was 
much  slower,  and  the  organization  much  more  perfect ; 
childhood  and  adolescence  were  proportionately  pro- 
tracted, and  the  change  from  youth  to  manhood  took 
place  at  a  much  greater  remove  from  birth.  And 
whether  the  constitution  be  capable  of  a  thousand  or 
a  hundred  years  of  life,  this  keeping  or  harmony  of 
relative  conditions  must  always  necessarily  correspond 
with  its  capability  of  duration.  Hence,  therefore,  if  in 
the  present  state  of  the  human  constitution,  we  would 
aim  at  the  longest  and  healthiest  and  happiest  life, 
we  can  secure  our  object  in  the  highest  degree  possible 
only  by  a  strict  conformity  to  those  physiological  laws 
by  which  youthfulness  is  also  preserved  and  prolonged 
in  corresponding  proportion.  And  if  by  such  means 
the  duration  of  human  Hfe  should,  in  the  course  of 
several  generations,  be  prolonged  to  several  hundred 
years,  the  period  of  childhood  and  youth  would  be 
proportionately  protracted,  and  a  much  greater  degree 
of  youthfulness  would  extend  through  the  whole  dur- 
ation of  our  earthly  pilgrimage. 

674.  We  have  seen  (124)  that  all  organic  bodies  are 
composed  of  solids  and  fluids.  In  the  earliest  state  of 
our  existence,  the  human  body  consists  mainly  of  flu- 
ids. "  All  the  solids  are  exceedingly  soft  and  pulpy, 
and  moist  or  juicy.  As  life  advances,  the  solids  gra- 
dually  become  more  and  mox-e  consistent  and  compact 
and  firm,  and  their  relative  proportion  increases  upon 
that  of  the  fluids,  until  in  old  age  as  we  now  see  it, 
they  become  comparatively  dry  and  rigid,  and  some- 
times  extremely  so  (185,  Difi,  1!)5,  200,  307). 

675.  All  the  solids  of  the  body,  we  have  seen  (140), 
are  formed  from  fluids  upon  the  most  precise  and  deter- 

•The  proportion  of  the  fluids  to  tUo  solidsin  the  adult  body  has 
been  estimated  ag  ten  to  one.  In  early  childhood  the  difference 
is  much  greater. 
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minate  constitutional  principles,  and  there  are  between 
the  solids  and  fluids  the  most  precise  and  fixed  con- 
stitutional relations  (142)  ;  so  that  in  their  perfectly 
normal  and  healthy  state,  they  are,  in  their  qualities 
and  susceptibilities,  perfectly  adapted  to  act  on,  and 
to  be  acted  on  by  each  other,  with  the  most  healthful 
and  happy  effect;  and  the  highest  physiological  and 
psychological  interests  of  our  nature  can  be  secured 
only  by  the  preservation  of  this  state  of  things  (301). 
In  this  physiological  condition  of  the  system  all  the 
functions  of  life  are  healthfully  and  vigorously  per- 
formed, the  organic  and  animal  sensibilities  are  agree- 
ably  excited  by  their  appropriate  stimuli  (305),  the 
animal  consciousness  is  grateful  and  joyous,  and  the 
spirits  are  buoyant  and  cheerful,  rilling  the  whole 
body  and  soul  with  sprightliness  and  vivacity. 

676.  In  early  life,  when  the  relative  proportion  of 
the  fluids  is  greatest,  when  the  susceptibilities  and 
sensibilities  of  the  solids  are  most  pure  and  delicate, 
and  when  the  fluids  and  the  solids  are  most  perfectly 
adapted  to  each  other,  then  also  the  natural  activity 
and  vivacity  and  sprightliness  and  buoyant  cheerful- 
ness are  greatest  (671).  The  infant  in  its  mother's 
lap  delights  in  the  constant  motion  of  its  little  limbs  ; 
the  older  child,  which  is  able  to  run  alone,  is  happy 
in  continual  action,  and  laughs  aloud  with  instinctive 
jovfulness. 

677.  If  this  physiological  condition  of  the  body  could 
always  be  preserved,  this  psychological  condition  or 
state  of  the  soul  would  always  remain,  and  the  viva- 
city and  cheerfulness  of  youth  would  continue  through 
life  (305).    But  the  peculiar  instinctive  activity  of 
childhood  and  youth  has  for  its  final  cause  the  full 
and  vigorous  development  of  the  body.    And  when 
this  end  is  effected,  neither  the  organic  nor  the  animal 
nor  the  intellectual  nor  moral  wants  of  man,  as  an 
individual  or  as  a  social  being,  require  that  this  in- 
stinctive propensity  to  action  should  continue  equally 
powerful  through 'life;  and  hence,  with  the  gradual 
changes  which  take  place  in  the  development  and 
maturity  of  the  body  (674),  this  instinctive  propensity 
to  action  gradually  subsides,  till  instinct  gives  place 
to  reason,  and  leaves  the  body  more  to  the  moral  con- 
trol of  the  man,  to  act  or  rest  as  the  wants  and  the 
duties  of  life  require.    But  though  that  exuberance 
of  buoyant  vivacity  which  is  the  spirit  of  the  youthful 
instinct  to  action,  with  the  instinct  itself,  gradually 
subsides  to  the  healthful  sobriety  of  manhood,  yet 
much  of  the  serenity  and  vivacity  and  cheerfulness  of 
youth  mav,  and  ought  to,  be  preserved  through  hfe. 

678.  In  the  best  regulated  habits  and  circumstances 
of  life,  even  if  all  the  physiological  laws  of  the  system 
are  strictly  obeyed,  the  change  in  the  relative  propor- 
tion of  the  solids  and  fluids  (674)  must  necessarily  take 
place,  and  with  that  change  something  of  the  buoyancy 
and  vivacity  of  youth  will  subside  into  the  more  serene 
tranquillity  of  mature  age.  But  in  such  an  obedience 
of  the  physiological  laws  of  the  body,  this  change  will 
take  place  very  slowly,  childhood  and  youth  wi  be 
prolonged,  the  period  of  vigorous  manhood  will  be 
greatly  protracted,  the  decline  of  life  will  be  very 
gradual,  old  age  will  be  free  from  decrepitude  and 
dotage,  and  ripe  in  experience  and  goodness ;  and 
much  of  the  natural  activity  and  vivacity  and  cheer- 
fulness of  youth  will  be  preserved  through  the  whole 
of  life,  even  to  the  latest  period  of  our  earthly  exist- 

ence  (770).  ,   j   •  t,i 

67!).  Such  an  old  age,  therefore,  is  not  only  desirable 
to  the  individual  himself,  but  to  society  at  large,  for 
in  it  man  will  not  only  retain  all  the  physiological  and 
nsychological  powers  requisite  for  his  own  calm  and 
rich  enjoyment,  but  all  which  patriarchal  usefulness 
in  society  requires.  If  his  bodily  appetites  have  been 
kept  in  subjection  to  physiological  and  moral  truth 
(603")  and  if  his  intellectual  and  moral  faculties  have 
been  properly  cultivated,  his  bodily  powers  will  be 
adequate  to  all  the  wants  and  duties  of  old  age,  his 


natural  senses  will  be  little  impaired,  his  intellectual 
and  moral  faculties  will  be  vigorous  and  active,  the 
more  ardent  passions  of  early  life  will  be  chastened 
down,  the  moral  man  will  have  become  wholly  para- 
mount to  the  animal,  and  he  will  have  attained  to 
tliat  maturity  of  wisdom  and  virtue  which  makes  his 
last  days  the  happiest  period  of  his  life,  and  pre-emi- 
nently'fits  him  to  commune  continually  in  spirit  with 
his  God,  and  to  exert  a  sanctifying  influence  on  all 
around  him.  The  old  will  reverence  his  counsels, 
and  the  young  will  love  his  society  and  his  instruc- 
tions. 

680.  Such  is  the  old  age  which  God  designed  for 
man  in  his  innocence  and  purity,  and  such  is  the  old 
age  which  man  is  yet  capable  of  attaining  to,  and 
enjoying  !    'But  whatsoever  a  man  soweth,  that  shall 
he  also  reap.    He  that  soweth  to  the  flesh,  must  of 
the  flesh  reap  corruption.'    This  is  a  solemn  declar- 
ation  of  what,  in  the  constitutional  nature  of  things, 
is  necessarily  true,  and  therefore  is  inevitable.  By 
the  continued  violation  of  the  laws  of  life,  we  not  only 
hasten  the  change  in  the  relative  proportion  of  the 
solids  and  fluids  of  the  body  (674),  but  yet  more  rapidly 
and  mischievously  eff"ect  a  change  in  their  relative  con- 
ditions (675),  developing  unhealthy  susceptibilities 
and  sensibilities  in  the  solids,  and  filling  the  fluid  with 
acrid  and  irritating  properties,  and  thus  rendering 
them  wholly  unfit  to  act  on,  and  to  be  acted  on,  by 
each  other.    By  these  means  all  the  physiological 
powers  and  functions  of  the  body  are  impaired,  the 
periods  of  childhood  and  youth  and  vigorous  manhood 
are  greatly  abbreviated,  the  natural  buoyancy  and 
vivacity  and  cheerfulness  of  childhood  and  youth  are 
early  annihilated,  and  depression  and  sadness  and 
unhappinesstaketheir  place;  and  disease  and  suffering 
and  melancholy  and  untimely  death  invade  every  hour 
of  human  existence  :  and  most  of  the  very  few  who, 
through  all  these  ills  and  hazards,  reach  a  premature 
old  age  at  seventy  or  eighty  years,  find  it  a  period  of 
feebleness  and  decrepitude  and  ailment  and  cheerless 
dotage,  in  which  the  natural  senses  are  exceedingly 
impaired  or  wholly  blotted  out,  and  the  intellectual 
and  moral  powers' appear  to  have  sunk  into  fearful 
and  perhaps  utter  decay  !  and  all  that  remains  of  the 
living  body  is  capable  of  little  enjoyment  in  itself,  and 
is  the  object  of  the  painful  care,  and,  it  may  be,  the 
loathing,  of  others. 

681.  The  change  in  the  relative  proportion  of  the 
solids  and  fluids  (674),  I  have  said  (678),  must  neces- 
sarily take  place  as  life  advances,  even  with  the  most 
perfect  obedience  to  the  physiological  laws  of  the 
body;  and  this  change  may  slowly  progress  in  per- 
fect consistency  with  the  best  of  health,  and  with 
scarcely  an  appreciable  abatement  of  natural  vivacity 
and  cheerfulness,  from  childhood  to  the  latest  hours  of 
life.     The  more  slowly  and  healthfully  this  change 
is  effected,  the  more  protracted  will  be  the  periods  of 
childhood  and  youth  and  vigorous  manhood,  and  the 
more  gradual  "and  healthful  and  happy  will  be  the 
dechne  of  life,  and  the  more  of  youthfulness  will  be 
carried  up  through  all  the  stages  of  our  earthly  ex- 
istence.    But  there  is  no  constitutional  necessity  for 
the  change  in  the  relative  constitutions  of  the  solids 
and  fluids  of  the  body  (675),  with  which  the  evils  I 
have  spoken  of  (680)  are  inseparably  connected.  By 
a  strict  observance  of  the  laws  of  life,  these  may  be 
preserved  in  unimpaired  healthfulness  and  purity 
from  the  commencement  of  our  existence  till  the  vital 
functions  of  the  system  shall  falter  and  their  integ- 
rity fail  from  the  exhaustion  of  the  constitution  in 
extreme  old  age.    This  change,  so  fraught  with  ill  to 
man  in  all  respects,  is  almost  entirely  the  result  of 
his  voluntary  action.     The  causes  by  which  it  is 
effected  act  on  him  by  his  own  consent,  though  he 
mav  not  suspect,  or  may  deprecate,  the  consequences. 
It  may  be  produced  with  terrible  rapidity  and  vio- 
lence,  causing  the  most  painful  and  fatal  diseasn 
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(990)  ;  or  it  may  be  effected  so  gradually  and  by  such 
imperceptible  degrees  as  to  impair  all  the  vital  powers 
and  functions  of  the  system,  abbreviate  the  period  of 
life,  and  bring  on  a  premature  old  age,  full  of  decrepi- 
tude and  infirmity,  without  ever  being  attended  with 
any  violent  symptoms  of  acute  disease,  and  too  fre- 
quently without  ever  being  suspected  as  the  somxe  of 
evil  to  the  sufferer. 

682.  Whether,  therefore,  our  object  be  the  healthi- 
■est  and  longest  life,  the  happiest  old  age,  or  the  most 
•exalted  virtue  and  piety,  it  is  equally  important  that 
by  all  means  in  our  power,  we  should  preserve  our 
natural  youthfulness  and  vivacity  and  cheerfulness 
with  the  least  possible  abatement,  during  the  whole 
of  our  earthly  existence  (675).  Instead  of  endeavor- 
ing to  suppress  and  subdue  the  youthfulness  of  our 
children,  and  to  bring  them  to  staid  maturity  at 
twenty  years  of  age,  we  ought  to  cherish  their  youth- 
fulness by  every  proper  means,  and  endeavor  to  make 
tham  young  at  forty.  And  this  is  precisely  the  pre- 
cept of  Solomon,  in  that  passage  of  Scripture  which 
has  been  so  frequently  and  so  egregiously  perverted.* 
'  Enjoy  thy  youth,  O  young  man  !  cherish  and  pre- 
serve the  healthful  cheerfulness  of  thy  young  heart, 
and  be  happy  in  the  natural  buoyancy  and  vivacity 
and  sprightliness  of  thy  early  life  !  but  remember,  in 
all  thy  enjoyment,  that  thou  art  an  accountable  be- 
ing; that  thou  art  under  the  natural  and  moral 
government  of  an  omniscient,  omnipotent,  and  infi- 
nitely wise  and  just  God  (603)  ;  and  that  thou  canst 
not  violate  the  laws  of  thy  nature  with  impunity, 
nor  transgress  them  without  evil :  and  therefore,  at 
aJl  times  carefully  refrain  from  every  indulgence  and 
every  pleasure  by  which  thy  youthfulness  shall  be 
impaired  and  thy  soul  depraved  (520)  ;  and  withhold 
thyself  from  all  undue  anxiety  and  labor  for  riches 
and  honor,  and  all  inordinate  ambition  and  toil  for 
knowledge  and  for  renown  ;  and  from  every  other 
excess  by  which  thy  health  will  be  destroyed  and  thy 
cheerfulness  blighted  and  thy  spirit  broken,  and  thy 
life  filled  with  disquietude  and  suffering  and  sorrow, 
and  by  which  thou  wilt  be  prematurely  cut  off  from 
among  the  living,  or  experience  a  joyless  old  age,  full 
of  decrepitude  and  despondency  and  gloom  !  For  thy 
Creator  is  a  God  of  love,  and  delighteth  not  in  thy 
misery,  but  in  thy  happiness  ;  and  thou  canst  not  be 
permanently  happy  without  a  conformity  to  the  laws 
of  thy  nature,  which  he  has  established  in  infinite 
wisdom  and  benevolence !' 

Ecclesiastes  xi.  9. 


LECTURE  XII. 

1  laws  of  constitution  and  relation  established  in  everything :  in 
the  human  blood,  and  all  the  substances  from  which  it  is  form- 
ed, and  which  are  formed  from  it;  in  and  between  all  the 
organs  of  the  body,  and  all  substances  designed  for  them  to  act 
?v  ~L  J  °'       stomach  to  all  organs  and  substances  in 

the  body ;  to  all  alimentary  substances  without— No  organ  acts 
for  Itself  alone— organs  of  external  relation,  primary,  and 
secondary--RelatIons  of  the  eye  to  light,  and  the  visual  pro- 
perties of  things— Relations  of  the  organ  of  smell,  to  odors,  etc. 
Wealthy  and  unhealthy  odors— Depravity  of  the  olfactory  sense 
—Relations  of  the  organ  of  taste  to  gustatory  properties— The 
depravity  of  the  gusUtory  sense-Gustatory  enjoyment  greatest 
in  those  whose  dietetic  habits  are  most  simple-Anecdote  of 
the  epicure— Constitutional  relations  of  the  teeth  to  the  organs 
and  substances  of  the  body,  and  to  the  nature  and  condition  of 
the  food— Constitutional  relations  of  the  lungs  to  the  blood, 
etc.,  internally;  to  the  atmosphere,  etc.,  externally— Constitu- 
tional relations  of  the  stomach  to  the  blood,  etc.,  internally  • 
and  to  all  alimentary  substances,  externally- Its  nice  organic 
»ensibility-This  maybe  depraved-The  consequence  of  this 
depravity-Relations  of  the  stomach  to  the  stimulating  proper- 
ties of  food-Relations  of  the  stomach  to  the  bulk  or  propor- 
tions of  the  nutritious  and  innutritious  matter  of  food— Illustra- 
hnlir^''?^'"?"  Stark-Relations  of  the  sense  of 

hunger  to  the  internal  wants  and  external  supplies-Relations 
or  the  sense  of  thirst. 


LAWS  OF  COS-STITUTION  AND  llELATION  ESTABLISHED 
IN  THE  HUMAN  BODY. 

6«3.  In  every  part  of  my  general  argument  thus 
far,  I  have  endeavored  to  keep  prominently  in  view 
the  importance  of  the  laws  of  constitution  and  the 
laws  of  relation,  in  every  form  of  matter  and  mode  of 
existence  (140,  144).  And  these,  I  have  insisted,  are 
established  not  only  in  wisdom,  but  in  benevolence 
(682),  and  aim  as  much  at  a  result  of  happiness  as  of 
utility  (603).  We  have  seen  that  all  the  solids  of  the 
human  body  may  be  resolved  to  three  general  tissues 
(156) — the  cellular,  the  muscular,  and  the  nervous  ; 
and  that  the  vital  elasticity  of  the  cellular  tissue', 
the  vital  susceptibility  and  contractility  of  the  mus'- 
cular  tissue,  the  nervous  and  sensorial  powers  of  the 
nervous  tissue,  together  with  the  vital  affinities 
which  are  under  the  control  of  the  nervous  power, 
constitute  the  grand  elements  of  power  (312),  by 
which  all  the  operations  of  the  vital  economy  are  car. 
ried  on,  and  all  its  effects  are  produced.  And  these 
vital  properties  of  the  several  tissues,  in  all  their 
delicate  modifications,  of  special  susceptibility  and 
organic  and  animal  sensibility  (292,  296),  depend  on 
the  constitutional  natures  of  the  tissues  to  which 
they  belong  (140,  142),  and  every  infraction  of  these 
laws  of  constitution  and  relation  necessarily  impairs 
in  some  degree  the  vital  properties  of  the  tissues,  and 
functional  powers  of  the  organs  composed  of  the 
tissues. 

684.  We  have  seen,  also,  that  the  human  blood  has 
a  fixed  constitutional  nature,  holding  a  fixed  relation 
to  the  substances  from  which  it  is  elaborated  (142). 
As  a  general  statement,  human  blood  can  be  elabor- 
ated from  all  vegetable  and  animal  substances  ;  every 
moving  thing  that  liveth,  as  well  as  every  green  herb 
or  vegetable,  can  be  made  meat  for  man  ;  but  the 
vital  constitution  and  properties  of  the  blood  nicely 
vary  with  the  varying  qualities  of  the  food;  and 
hence  the  blood  holds  a  fixed  and  precise  constitu- 
tional relation  to  the  particular  kinds  of  substances 
on  which  man  can  subsist ;  and  consequently,  the 
vital  constitution  and  properties  of  the  blood  are  more 
or  less  perfectly  adapted  to  the  final  causes  of  ou» 
organization,  and  to  the  highest  and  best  condition 
of  human  nature,  according  to  the  character  of  the 
particular  substances  on  which  we  subsist.  If,  there- 
fore, our  food  is  not  what  it  should  be,  our  blood  as  a 
general  and  permanent  fact,  cannot  be  what  it  should 
be.  It  is  true,  that  while  the  assimilating  powers  of 
the  vital  economy  are  vigorous  and  unimpaired,  a 
considerable  integrity  of  functional  results  may  be 
maintained  by  that  economy,  for  a  longer  or  shorter 
time,  even  though  the  alimentary  substances  from, 
which  it  elaborates  the  blood  are  not  best  adapted  to 
the  wants  of  the  system  ;  yet  such  substances  neces> 
sarily  in  a  greater  or  less  degree  impair  the  assimi. 
lating  powers  of  the  vital  economy,  and  ia  the  end 
deteriorate  the  functional  results. 

685.  Again,  each  of  the  solids  and  fluids  of  the 
human  system,  formed  from  the  blood,  hag  a  fixed 
constitutional  nature  (142),  holding  fixed  and  precise 
relations  to  the  blood  and  to  each  other,  so  that  if  the 
blood  is  not  what  it  should  be,  these  cannot  be  what 
they  should  be.  The  cellular,  the  muscular,  and 
nervous  tissues  Cannot  be  produced  by  the  vital  eco- 
nomy  from  anything  else  than  true  animal  blood, 
and  therefore  each  of  these  tissues  has  not  <Hily  a 
fixed  constitutional  nature  peculiar  to  itself,  but  ne- 
cessarily  also  a  fixed  and  precise  constitutional  rela- 
tion to  the  constitutional  nature  of  the  blood,  and 
through  the  blood  to  the  substances  from  which  the 
blood  is  elaborated  ;  and  as  they  are  all  produced  by 
one  and  the  same  vital  economy  from  one  and  the 
same  current  of  blood  (497),  they  necessarily  hold 
fixed  relations  to  each. 

680.  The  vital  properties  of  the  tissues  (312)  in  all 
their  delicate  modifications,  depending  on  the  consti. 
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tutional  nature  of  the  tissues  (683),  necessarily  hold 
fixed  and  precise  relations  to  the  constitutional  nature 
of  the  blood;  so  that  these  properties  always  nicely 
vary  with  the  varying  character  of  the  blood ;  and 
hence,  whatever  deteriorates  the  constitutional  nature 
of  the  blood,  necessarily,  as  a  general  fact,  impairs 
the  %'ital  elasticity  of  the  cellular  tissue,  the  vital 
susceptibility  and  contractility  of  the  muscular  tissue, 
and  the  nervous  and  sensorial  powers  of  the  nervous 
tissue,  in  all  their  delicate  modificatious  :  and,  on 
on  the  other  hand,  whatever  impairs  the  vital  pro- 
perties of  the  tissues,  necessarily,  as  a  general  fact, 
deteriorates  the  constitutional  nature  of  the  blood. 
Constitutional  relations  equally  determinate  exist 
between  all  the  fluids  of  the  system,  and  between  the 
fluids  and  the  solids  (075). 

687.  Such  are  the  laws  of  constitution  and  relation 
which  a  wise  and  benevolent  Creator  has  established 
in  and  between  all  the  particular  substances  of  which 
our  bodies  are  composed ;  and  hence,  of  necessity, 
the  constitutional  and  functional  laws  of  relation  be- 
tween all  the  organs  of  the  system,  and  between  each 
of  these  and  each  and  all  the  particular  substances  of 
which  our  bodies  are  composed,  are  equally  precise 
and  deterniinate.    Thus,  the  stomach  is  organized 
with  fixed  and  precise  relations  to  all  the  other  organs, 
and  to  the  blood  and  every  other  substance  of  the 
body ;  and  the  functions  of  the  stomach  necessarily 
hold  fixed  and  precise  relations  to  the  blood,  and  to 
all  the  other  substances  of  the  body,  and  to  the  func- 
tions of  all  the  other  organs  ;  and  all  this  is  true  of 
each  and  every  other  organ  of  the  system.  Each 
organ  has  its  particular  function  to  perform,  yet  no 
organ  can  perform  its  function  independently  of  the 
others,  and  no  organ  can  sustain  itself  by  its  own 
function  :  on  the  contrary,  each  organ  exhausts  its 
vital  powers  and  wastes  its  substance  by  the  perform 
ance  of  its  own  particular  function  (376),  and  is  re 
plenished  and  nourished  and  sustained  by  the  united 
functions  of  the  whole  assemblage  of  organs.  The 
alimentarv  canal  (320)  digests  food  for  the  whole  sys- 
tem ;  the'lacteals  (388)  elaborate  chyle  for  the  whole 
system  ;  and  the  liver  and  kidneys  and  blood-vessels 
and  lungs  and  skin  perform  their  functions  for  the 
whole  system  ;  and  therefore,  the  function  of  no  one 
organ  can  be  impaired,  without  involving  the  tvhole  sys- 
tem in  the  consequences.    Such  is  the  dependence  of 
each  organ  upon  the  whole  system,  and  of  the  whole 
system  upon  each  organ  ;  and  such  are  the  fixed  and 
important  laws  of  constitution  and  relation  apper- 
taining to  the  internal  economy  of  the  human  body 
(297,298).  ,     .  , 

688.  But  the  human  body  subsists  on  foreign  sub- 
stances (209),  or  materials  'which  are  extrinsic  and 
separated  from  itself;  and  therefore  it  is  furnished 
with  organs  of  external  relation  (210),  which  are  con- 
stituted with  fixed  and  precise  relations  to  the  consti- 
tutional nature  of  the  blood,  and  to  all  the  other  sub- 
stances of  which  the  body  is  composed,  and  with  fixed 
and  precise  relations  to  the  constitutional  nature  of 
the  external  substances  designed  for  the  nourishment 
of  the  body.    The  primary  organs  of  this  class  are 
the  alimentary  canal,  the  lungs,  and  the  skin  ;  and 
for  the  supply  of  the  wants  of  the  vital  economy,  and 
tie  protection  of  the  vital  welfare,  we  are  furnished 
with  organs  of  external  perception,  of  locomotion, 
and  of  prehension  (233).    The  organs  of  external 
perception  are  those  of  touch,  taste,  smell,  hearing, 
and  sigbt.    The  organs  of  locomotion  are  the  lower 
extremities,  or  the  legs  and  feet.    The  organs  of  pre- 
hension are  the  upper  extremities,  or  the  arms  and 
hands^ 


constitutional  nature  of  li^ht,  and  to  those  properties 
of  external  things  of  which  light  is  the  medium  of 
perception  (554) ;  so  that  when  the  organs  are  in  a 
perfectly  normal  state,  and  the  light  is  pure  and  per- 
fectly natural,  we  have  a  perfect  visual  perception  of 
all  external  objects  to  which  the  eye  is  directed  :  but 
whatever  impairs  the  constitutional  nature  of  the 
organs,  necessarily  impairs  their  visual  powers,  and 
the  visual  perception  of  external  things  is  commen- 
surately  less  perfect :  and  hence  whatever  impairs  the 
sensorial  powers  of  the  nervous  system,  necessarily 
impairs  our  visual  powers  (1126).    But  we  have  seen 
that  there  are  fixed  and  precise  constitutional  rela- 
tions between  all  the  tissues  (685)  and  substances  of 
the  body;  and  therefore  whatever  deteriorates  the 
constitutional  nature  of  any  of  the  tissues  of  the  body 
'086),  as  a  general  fact,  impairs  the  visual  powers  of 
our  organs  of  sight ;  and  all  this  is  true  of  the  organs 
of  hearing,  smell,  taste,  and  touch. 

090.  The  organs  of  smell  (398)  and  taste  (397)  are 
more  especially  the  instruments  of  instinct  emploj^d 
in  the  functions  of  respiration  and  alimentation,  as 
sentinels  on  the  out-posts  of  the  vital  domain.  Every 
vegetable  and  animal  substance,  and  many  inorganic 
substances,  possess  specific  properties  in  relation  to 
animal  life,  and  to  the  wants  of  the  vital  economy  of 
animal  bodies.    Sqme  of  these  are  salutary  and  some 
are  baneful ;  and  each  of  these  substances  imparts  an 
odor  to  the  surrounding  atmosphere,  exactly  charac- 
teristic of  its  specific  properties.    Our  organ  of  smell, 
therefore,  is  constituted  with  fixed  and  precise  rela- 
tions to  the  constitutional  nature  of  the  blood  and 
other  substances  of  the  body,  to  the  general  wants  of 
the  vital  economy,  to  the  organization  and  functional 
powers  of  the  lungs  and  stomach  within,  and  with 
fixed  and  precise  relations  to  the  qualities  of  odors 
without.  So  that,  in  a  perfectly  normal  and  undepraved 
state  of  the  organ,  it  detects  the  qualities  of  odors 
with  the  nicest  accuracy,  and  unerringly  discrimi- 
nates between  what  is  good  or  salutary  for  the  Hying 
body,  and  what  is  baneful  or  injurious.  Physiolo- 
gists, judging  from  the  depraved  condition  of  the 
human  organs,  universally  assert  that  the  instinctive 
power  of  smell  is  naturally  far  less  keen  and  discrimi- 
nating in  man  than  in  many  of  the  lower  animals. 
But  this  is  entirely  incorrect.    Reasoning  a  priori, 
from  the  nature  of  things,  we  should  be  led  to  conclu- 
sions different  from  the  doctrine  of  the  schools  on  this 
subject ;  and  we  know  from  the  most  complete  expe- 
riment, that  were  the  human  species  reared,  from 
birth  to  maturity,  in  as  strict  accordance  with  the 
constitutional  laws  of  their  nature,  as  are  the  lower 
animals  in  a  pure  state  of  nature,  the  faculty  of  smell 
in  man  would  at  least  equal,  and  probably  far  excel, 
that  of  any  other  animal,  in  exquisite  dehcacy  of  per- 
caption  and  in  discriminating  power,  for  the  instinct- 
ive purposes  of  the  system.    It  would  enable  us  with 
unerring  accuracy  to  select  or  to  avoid  instinctively 
whatever  is  salutary  or  baneful,  whatever  is  bene- 
ficial or  injurious  to  us,  in  those  qualities  of  things 
appreciable  by  smell.    And,  therefore,  the  faculty 
was  given  to  us  not  only  as  a  means  of  enjoyment, 
but  pre-eminently  to  serve  the  instinctive  purposes  ot 
the  vital  economy  (690)  in  detecting  the  specific  cha- 
racters of  external  things  in  relation  to  life,  by  tne 
odors  which  they  impart.*  . 

691.  The  organ  of  smell  is  a  sentinel  for  botn  tne 
lungs  and  the  alimentary  canal.  It  is  of  the  utmost 
importance  to  the  vital  welfare  of  the  body,  that  pure 
air  should  be  constantly  received  into  the  lun^  at 
every  inspiration  of  breath  ;  and  hence  the  olfactory 
nerves  are  distributed  over  the  lining  membrane  of 
the  cavities  of  the  nose  (399),  through  which  the  air 


CONSTITUTIONAI.    BELATIONS   OF   THE   OUGAKS  OF 
SIGHT,  HEARING,  SMELL,  AND  TASTE. 

689.  The  organs  of  sight  (409,  et.  seq.)  are  consti- 
tuted with  the  most  precise  and  fixed  relations  to  the 


.  It  is  a  remarkable  fact,  according  to  both  Socmmernng  and 
Blamenbach,  that  the  organ  of  smell  .8  '"^f^'^'^'^^ 
portions  of  tlio  human  family  than  in  those  who  are  UtUeremovea 
flrom  the  savage  state. 
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passes  into  the  lungs  ;  and  when  in  a  perfectly  healthy 
and  undepraved  state,  they  detect,  with  the  nicest 
powers  of  discrimination  and  integrity  of  instinct, 
every  odorous  property  of  the  atmosphere  which  is 
unfriendly  to  life  ;  and  the  animal  being  thus  in- 
formed of  the  presence  of  an  unwholesome  atmosphere, 
is  able  to  suspend  respiration  for  a  very  short  time 
(302),  and  to  hasten  from  the  offending  cause. 

692.  It  is  not  only  true  that  some  odors  are  in 
themselves  baneful  to  the  human  body  when  received 
into  the  lungs  in  any  quantity,  but  it  is  also  true  that 
odors  which  are  themselves  innoxious  and  delightful 
when  properly  diluted  with  pure  air,  become  exceed, 
ingly  oppressive  and  even  dangerous  to  us  when  too 
much  concentrated,  or  when  the  air  which  we  breathe 
is  too  deeply  freighted  with  them.  Thus,  a  person 
whose  system  is  pure  and  whose  olfactory  nerves  arje 
perfectly  healthy  and  undepraved,  will  feel  a  severe 
nervous  oppression  accompanied  with  more  or  less 
pain  in  the  head,  flush  of  the  face,  quickened  pulse, 
general  symptoms  of  fever  attended  with  chills,  and 
perhaps  followed  byprofuse  perspiration,  if  hebreathes 
for  a  short  time  the  air  which  is  loaded  with  the  per- 
fumes of  a  garden  of  roses  and  other  flowers,  or  the 
air  of  a  room  containing  several  pots  of  geranium.* 
And,  therefore,  while  the  natural  distribution  of 
flowers  and  fragrant  herbs  over  the  face  of  the  earth 
imparts  a  healthful  perfume  to  the  atmosphere,  af- 
fording us  a  rich  enjoyment  in  the  exercise  of  our 
sense  of  smell,  and  evincing  the  goodness  as  well  as 
the  wisdom  of  the  Creator,  the  cultivating  and  crowd- 
ing of  large  numbers  of  fragrant  flowers  and  plants 
together  in  gardens  and  houses  is  decidedly  unfriendly 
to  the  physiological  welfare  of  our  bodies.  So  true  is 
it  that  an  inlinitely  wise  and  benevolent  God  has  cre- 
ated us  with  such  a  nature,  and  established  in  our 
nature  such  constitutional  relations  to  external  things, 
that,  while  we  have  high  and  healthful  enjoyment 
in  the  proper  exercise  of  all  our  faculties  and  powers, 
we  cannot  make  the  gratification  of  any  of  our  senses 
a  source  of  enjoyment  beyond  the  fulfilment  of  the 
constitutional  purposes  for  which  those  senses  were 
instituted,  without  jeopai-ding  all  the  interests  of  our 
nature,  and  finding  disease  and  suffering  in  our  pur- 
suit of  happiness. 

693.  But  some  will  say  that  such  an  exquisitely 
delicate  power  of  smell  is  far  from  being  desirable  ; 
that  they  would  not  wish  to  possess  such  keen  olfac- 
tory sensibility  as  to  feel  oppressed  and  pained  by  the 
rich  fragrance  of  a  flower  garden,  and  the  delightful 
breath  of  the  domesticated  geranium.  Yet  let  them 
remember,  tkfit  by  divesting  themselves  of  this  sensi- 
bility, they  do  not  alter  the  constitutional  relations 
between  the  odors  which  they  breathe  and  the  vital 
properties  and  interests  of  their  bodies  !  Whether 
the  olfactory  sentinel  which  a  wise  and  benevolent 
God  has  placed  on  the  outposts  of  the  vital  domain 
performs  with  strict  integrity  the  duties  for  which 
it  was  placed  there,  or  not,  still  the  properties  which 
the  inspired  air  carries  into  the  lungs  are  equally 
salutary  or  baneful  to  the  vital  interests  of  the  body. 
Let  them  remember  also,  that  by  divesting  themselves 
of  that  exquisitely  delicate  sensibility  of  the  olfactory 
nerves  which  renders  them  unable  to  inhale  the  air 
that  is  too  deeply  loaded  with  the  fragrance  of  a 
flower  garden  without  oppression  and  pain,  they 
thereby  necessarily  divest  themselves  of  that  nice 
olfactory  power  with  which  God  has  endowed  them, 
to  discriminate  instinctively  between  salutary  and 
poisonous  odors  and  substances.  Thus,  like  the  re- 
bellious Israelites  in  the  wilderness,  they  drive  away 
that  spirit  of  truth  with  which  God  had  endowed 
their  organs,  to  guide  them  in  the  way  of  life  and 
health  and  happiness,  and  yielding  themselves  up  to 

•  Many  individuals  have  died  suddenly  in  consequence  of  in- 
spiring the  too  powerful  perfume  of  roses  and  other  fragrant 
flowers  accumulated  in  large  quantities. 


their  sensualities,  they  sink  deeper  and  deeper  in  de- 
pravity,  till  they  learn  perhaps  to  find  their  greatest 
delight  in  breathing  the  most  poisonous  odors  of  the 
vegetable  kingdom  ;  and  receive  their  deadliest  enemy 
into  their  bosom  as  their  dearest  friend,  without  the 
slightest  suspicion  of  their  danger  ;  and  millions  per- 
ish with  every  form  of  disease  and  suffering,  cherish- 
ing with  unbounded  confidence  to  the  last  moment, 
as  their  most  tried  friend  and  greatest  comforter,  the 
very  enemy  that  thus  treacherously  destroys  their 
lives.  It  were  infinitely  more  wise,  then,  to  cherish 
the  strictest  integrity  of  those  sentinels  which  God,  in 
wisdom  and  in  goodness,  has  established  for  the  pro- 
tection of  our  vital  interests,  and  to  obey  their  holiest 
dictates,  and  shun  or  remove  whatever  offends  them, 
than  to  destroy  their  integrity,  that  we  may  feel 
secure  in  the  presence  of  our  enemies,  and  revel  in 
unsuspecting  confidence  in  the  midst  of  danger. 

694.  Besides  thus  acting  as  sentinel  to  the  lungs, 
to  protect  them  from  impure  air,  the  organ  of  smell, 
as  I  have  stated  (691),  is  also,  in  its  perfectly  healthy 
and  undepraved  state,  a  sentinel  to  the  alimentary 
canal  (294),  and  enables  us  instinctively,  with  uner- 
ring accuracy,  to  discriminate  between  those  sub- 
stances which  are  salutary  and  'proper  for  our  nou- 
rishment, and  those  which  are  poisonous  or  unsuitable 
to  be  inti-oduced  into  the  stomach.*  But  this  sentinel 
may  be  so  depraved  as  to  lose  its  discriminating 
power,  and  be  no  longer  able  to  detect  the  baneful 
qualities  of  things,  and  thus  become  wholly  unfitted 
to  answer  the  instinctive  purposes  of  the  system. 
Indeed,  it  may  become  so  excessively  depraved  as 
entirely  to  lose  the  power  of  appreciating  odors  ;  in 
which  case  the  organ  will  only  retain  the  ability  to 
appreciate  the  degree  of  stimulation,  without  the 
least  power  to  appreciate  the  quality  of  the  stimulus. 
Thus,  snuft-takers  always  exceedingly  deprave  the 
sense  of  smell,  and  greatly  impair,  and  often  wholly 
destroy,  its  power  of  discriminating  between  odors  of 
the  most  opposite  character  ;  and  in  some  instances 
the  power  of  smell  is  completely  destroyed,  and  the 
organ  only  retains  the  ability  to  appreciate  the  stimu- 
lation of  the  most  powerful  stimuli.  In  such  cases, 
the  parts  to  which  the  stimulus  is  applied,  and  those 
which  are  associated  with  them,  become  so  accustomed 
to,  and  so  dependent  on,  the  artificial  stimulus  for 
their  wonted  excitement,  that  the  natural  and  appro- 
priate stimuli  of  the  system  are  wholly  inadequate  to 
save  them  from  that  deep  and  distressing  prostration 
which  necessarily  results  from  their  habitual  and 
shocking  debauchery  ;  and  therefore  they  become  ex- 
ceedingly eager,  and  even  vehemently  importunate, 
in  their  demands  for  the  artificial  stimulus,  and  will 
not  be  pacified  without  it.  Hence  the  power  of  such 
habits,  and  the  great  difficulty  of  breaking  them  up. 

695.  To  preserve  the  natural  purity  and  functional 
powers  and  integrity  of  the  organ  of  smell,  and  to 
prevent  the  depravity  which  I  have  described,  the 
sensibilities  of  the  organ  and  the  sympathies  of  the  sys- 
tem unite  to  resist  the  encroachments  of  all  depraving 
and  offending  causes.  Numerous  filaments  of  the 
trifacial  nerve  (254,  255,  256)  are  distributed  over 
the  lining  membrane  of  the  cavities  of  the  nose, 
where  they  are  intimately  associated  with  the  fila- 
ments of  the  olfactory,  or  special  nerve  of  smell.  The 
olfactory  nerve  possesses  no  sensibility  except  that 
which  perceives  odors.  The  common' sensibility  or 
feeling  of  the  nasal  cavities,  therefore,  is  wholly  the 

•  'Without  the  aid  of  smell,  the  sense  of  taste  would  bo  very 
vague  in  its  indications  and  limited  in  Its  range,'  says  Professsr 
Rogetj  and  such  is  the  prevailing  opinion  of  physiologists;  and 
yet  Mr.  Hill,  who  has  not  been  able  to  smell  even  the  most  pun- 
gent odors  for  the  last  ten  years  (see  Note  to  5(i3),  assures  mo  that 
his  sense  of  taste  remains  good  and  nicely  discriminating  in  all 
gustatory  qualities;  but  ho  finds,  since  he  lost  his  smell,  that  he 
used  often  to  confound  gustatory  with  olfactory  perception  in  his 
mind,  and  suppose  he  tasted  qualities  which  in  reality  he  smelt. 
This  is  undoubtedly  n  common  error. 
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property  of  the  filaments  of  the  trifacial.    These  fila- 
ments have  not  in  the  slightest  degree  the  power  of 
perceiving  odors ;  but   so  intimately  connected  in 
anatomical  arrangement  and  functional  relation  are 
they  with  the  olfactory  nerve,  that  their  healthy  sen- 
sibility cannot  be  impaired  without  detriment  to  the 
sense  of  smell,  and  jeopardy  to  the  whole  system. 
Hence,  when  any  substance  comes  in  contact  with 
the  lining  membrane  of  the  cavities  of  the  nose, 
which  is  of  a  nature  to  impair  the  sense  of  smell, 
to  injure  the  lungs,  or  to  impair  the  vital  properties 
of  the  trifacial  nerve,  or  in  any  manner  to  jeopard 
the  interests  of  the  vital  economy,  the  trifacial  nerve 
instantly  feels  the  presence  of  the  substance,  and  the 
membrane  is  excited  to  an  increased  secretion  of 
mucus  to  shield  the  parts  (339)  from  its  poisonous  or 
irritating  properties  ;  and  if  the  offending  cause  is 
of  such  importance,  either  in  quality  or  quantity,  as 
considerably  to  endanger  the  system  or  the  parts  on 
which  it  acts,  the  trifacial  nerve  immediately  gives 
a  sympathetic  alarm,  which  is  instantly  diffused  over 
the'  domain  of  organic  life  (225),  and  the  instinctive 
powers  of  the  system  are  at  once  called  up  to  expel 
the  invading  foe.    A  deep,  full  breath  is  inhaled,  and 
then  the  arch  of  the  tongue  is  raised  and  pressed 
against  the  veil  of  the  palate  so  as  to  prevent  the  air 
from  passing  out  at  the  mouth,  and  the  diaphragm, 
and  the  abdominal  muscles  which  draw  down  the 
breast-bone  and  ribs,  are  suddenly  and  powerfully 
contracted,  and  the  air  of  the  lungs  is  violently  driven 
out  through  the  cavities  of  the  nose,  for  the  purpose 
of  expelling  the  offending  cause. 

G96.  Thus,  if  a  person  with  a  pure  system  and  un- 
depraved  olfactory  nerves,  comes  into  the  vicinity  of 
a  large  quantity  of  tobacco,  he  instantly  perceives  the 
loathsome  odor,  and  at  once  detects  its  poisonous 
character,  and  finds  himself  urged  by  many  distress- 
ing feelings  to  avoid  the  deadly  narcotic ;  but  if, 
regardless  of  these  admonitions,  he  thrusts  some  pow- 
dered tobacco  into  his  nose,  his  olfactory  nerve  still 
perceives  and  appreciates  the  poisonous  odor,  and  the 
trifacial  nerve  feels  the  poisonous  character  of  the 
irritating  substance,  and  gives  the  alarm  to  the 
domain  of  organic  life,  and  violent  sneezing  soon  en- 
sues  as  the  instinctive  means  of  expelling  the  offend- 
ing cause.  If  the  offending  cause  is  not  removed  by 
sneezing,  the  whole  system  soon  becomes  so  much 
affected  by  the  poison,  that  the  most  distressing  diz- 
ziness, and  muscular  relaxation  and  tremor  and  sick- 
ness at  the  stomach,  and  cold  sweat,  and  vomiting 
and  convulsions,  follow  in  rapid  succession,  in  order 
both  to  expel  the  poison  from  the  vital  domain,  and 
to  cause  us  ever  after  more  cautiously  to  avoid  so 
deadly  and  so  foul  an  enemy.  But  by  commencing 
this  career  of  depravity  with  cautiously  measured 
steps  at  first,  we  may  in  time  succeed  in  utterly  des- 
troving  the  integrity  of  this  important  sentinel,  and 
so  completely  deprave  both  the  olfactory  nerve  and 
the  nasal  portion  of  the  trifacial,  that  neither  of  them 
can  any  longer  detect  the  poisonous  character  of  the 
tobacco,  but  both  of  them  will  become  «o  adapted  to 
its  properties,  as  to  delight  in  its  stimulation,  with  an 
intensity  of  morbid  enjoyment  equal  to  the  depth  of 
depravity  to  which  they  are  reduced.  And  thus  the 
organ  of  smell,  instead  of  guarding  the  vital  domain 
likt  a  true  and  faithful  sentinel,  against  the  encroach- 
ments of  every  enemy  which  it  is  naturally  qualified 
to  detect,  not  only  ceases  to  give  alarm  to  that  domain 
when  those  enemies  are  appi-oaching,  but  even  throws 
open  its  gate  and  earnestly  entreats  those  enemies  to 
enter,  and  embraces  the  foulest  and  the  deadliest  of 
them  all  as  the  dearest  and  most  valuable  friend,  and 
ushers  it  into  the  vital  domain,  proclaiming  with 
inebriated  energy  the  introduction  of  a  generous  and 
glorious  conservator.  And  thus,  by  sensual  depra- 
vity, we  transform  a  guardian  angel  of  light  into  a 
treacherous  demon  of  darkness ;  and  still  confiding 


in  its  integrity  and  fidelity  to  the  vital  domain,  we 
receive  into  the  very  citadel  of  life  the  enemy  which 
poisons  all  our  wells  of  vitality,  and  with  perfect  in- 
fatuation  rejoice  in  his  destructive  influence,  and 
regard  his  withering  embraces  as  the  source  of  our 
highest  enjoyment,  and  perish  in  the  full  belief  that 
our  destroyer  is  our  truest  friend,  and  perhaps  with 
our  dying  breath  commend  him  to  the  confidence  and 
kind  regard  of  all  around  us.     Such  are  the  natural 
consequences  of  disregarding  the  holiest  and  most 
delicate  admonitions  of  those  undepraved  sentinels 
which  a  benevolent  Creator  has,  for  the  preservation 
of  our  highest  welfare  and  happiness,  placed  on  the 
outposts  of  the  vital  domain.  There  is  indeed  a  sense 
in  which  it  may  be  said  that  sneezing  is  the  voice  of 
God  in  our  nature,  distinctly  and  unequivocally  com- 
manding us  to  avoid  whatever  causes  us  to  sneeze. 
And  let  it  ever  be  remembered,  that  although  the 
constant  application  of  snuff  and  other  poisonous  and 
pernicious  substances  to  the  lining  membrane  of  tke 
cavities  of  the  nose,  may  so  deprave  the  tissues  of  that 
membrane,  and  so  impair  their  delicate  and  peculiar 
sensibilities,  that  they  can  no  longer  discern  between 
good  and  evil,  and  no  longer  detect  the  poisonous 
qualities  of  those  substances,  nor  give  the  alarm  of 
danger  to  the  vital  domain,  by  which  sneezing  and 
other  instinctive  efforts  are  called  up  to  expel  the 
offending  cause,  yet  the  real  character  of  those  sub- 
stances, and  their  true  relations  to  the  vital  powers 
and  interests  of  our  bodies,  remain  unaltered,  and 
equally  hostile  to  our  life  and  health  and  happiness. 

697.  Most  of  the  principles  which  I  have  now  stated 
and  explained  in  regard  to  the  faculty  of  smell,  are 
also  true  concerning  the  faculty  of  taste  (254,  397). 
Every  foreign  or  external  substance  which  the  human 
body  has  power  to  derive  nourishment  from,  pos^sesses 
a  specific  nature  which  holds  a  fixed  and  precise  re- 
lation to  the  constitutional  nature  of  the  human  blood 
(684),  and  all  the  substances  of  the  body  (685),  and  to 
the  general  interests  of  the  vital  economy  ;  and  each 
of  these  foreign  substances  has  certain  properties 
essential  to  its  specific  nature,  and  exactly  character- 
istic of  its  relations  to  our  living  bodies,  as  a  nutri- 
tious substance,  and  which  we  have  not  the  least 
power  to  perceive  by  our  sense  of  sight,  hearing,  smell, 
or  touch.    But  God  has  endowed  us  with  the  special 
sense  of  taste,  which  is  adapted  with  infinite  wisdom 
and  benevolence  to  those  properties  of  nutrient  sub- 
stances, and  by  which  we  can  detect  and  appreciate 
and  discriminate  them  with  the  nicest  and  most  deli- 
cate accuracy;  and  hence,  there  are  between  our 
organ  of  taste  and  the  constitutional  narare  and  gus 
tatory  properties  of  substances  intended  for  our  nou 
rishment,  the  most  fixed  and  precise  constitutional 
laws  of  relation  ;  and  necessarily,  therefore,  there 
are  equally  fixed  and  precise  laws  of  relation  between 
the  organ  of  taste  and  the  constitutional  nature  of 
our  blood  and  other  substances  of  which  our  bodies 
are  composed.     The  organ  of  taste,  then,  is  a  most 
important  sentinel  of  the  alimentary  canal ;  and  its 
office  is  to  perceive  and  appreciate  the  gustatory  pro- 
perties  of  all  the  substances  received  into  the  mouth 
for  the  nourishment  of  the  body,  and  nicely  to  dis- 
criminate  between  what  is  salutary  for  the  body  and 
adapted  to  the  alimentary  wants  of  the  vital  economy, 
and  what  is  pernicious  or  offensive.    And  when  the 
system  is  pure,  and  the  organ  of  taste  is  in  a  perfectly 
normal  and  undepraved  state,  its  perceptive  and  dis- 
criminating power  in  man  is  equal  to,  if  not  greater 
than,  that  of  any  other  animal  (19),  and  man  may 
be  instinctively  guided  by  it  in  the  selection  of  his 
food  (425)  with  unerring  accuracy  and  safety  (596, 
597).*     When  the  organ  is  in  this  state  of  integrity, 


•  It  is  a  prevailing  opinion  that  man,  beinR  endowed  w>th  «a- 
son,  required  and  received  from  the  hands  of  h.s  Creator  «Biuch 
less  nicely  discriminating  power  of  taste  and  smell  than  nianj. 
and  ?e?haps  most,  of  the^nimals  below  him.    But  ^ns  noUon  >, 
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if  natural  substances  pernicious  to  life,  or  those  which 
are  not  adapted  to  the  constitutional  wants  of  the 
'body,  are  received  into  the  mouth,  their  offensive 
character  is  instantly  detected,  a  loathing  is  soon  felt, 
and  mucous  and  salivary  secretions  are  poured  into 
the  mouth  to  shield  the  parts  acted  on  (339),  and  to 
flood  the  offending  cause  from  the  porch  of  the  vital 
domain.  If  the  character  of  the  offending  substance 
be  such  as  to  render  it  exceedingly  dangerous  to  the 
vital  interests,  or  such  as  is  wholly  unfitted  for  the 
highest  and  best  condition  of  our  nature,  the  loathing 
will  be  so  intense  as  powerfully  to  urge  us  to  expel  it 
from  the  mouth  ;  and  if  we  do  not  promptly  obey 
this  admonition,  the  sympathetic  alarm  will  be  dif- 
fused over  the  whole  system,  by  the  same  means  and 
in  the  same  manner  as  in  the  nose  (695),  and  dread- 
ful nausea  and  dizziness  and  muscular  relaxation  and 
tremor  and  cold  sweat  and  violent  vomiting  will  en- 
sue, as  the  instinctive  means  of  the  vital  economy  to 
relieve  itself  from  danger.  But  by  habitually  debauch- 
ing the  gustatory  nerve  and  the  other  tissues  of  the 
mouth,  with  poisonous  or  impi'oper  substances,  we 
soon  destroy  the  power  of  the  organ  to  discriminate 
between  salutary  and  pernicious  substances,  and  the 
power  of  the  parts  to  give  the  necessary  alarm  and 
call  up  the  necessary  efforts  of  the  system  to  protect 
itself  from  danger  :  and  in  a  short  time  the  tissues  of 
the  mouth  become  so  deeply  depraved,  and  so  com- 
pletely conformed  to  the  qualities  of  these  improper 
substances,  that  they  learn  to  delight  in  their  stimu- 
lation incomparably  more  than  in  that  of  healthful  and 
proper  substances ;  and  thus,  by  destroying  the  in- 
tegrity of  this  sentinel,  we  are  given  up  to  believe  a 
lie.  Improper  substances  are  received  into  the  vital 
domain  with  more  or  less  repugnance  of  the  instinc- 
tive powers  at  first,  according  to  the  character  of  the 
substances,  and  according  to  the  caution  or  excess  of 
our  incipient  transgressions,  till  the  depravity  is  ex. 
tended  from  the  month  through  the  whole  of  the 
alimentary  canal ;  and  the  mouth  and  stomach  not 
only  become  reconciled  to,  but  exceedingly  delight  in, 
the  character  and  influence  of  the  most  pernicious 
substances,  which  either  with  hasty  ravages  spread 
ruin  over  our  whole  vital  domain,  and  violently  pre- 
cipitate us  into  the  grave,  or  slowly  and  treacherously 
sap  the  foundations  of  our  constitution,  and  fill  us 
with  disquietude  and  feebleness  and  disease,  which 
terminate  in  untimely  death  ;  and  still  we,  with  the 
utmost  confidence  in  the  integrity  of  those  organs, 
strenuously  contend  for  the  rectitude  and  safety  of 
our  course,  on  jhe  ground  that  it  is  pleasant  to  the 
taste  and  agreeable  to  the  stomach.  Indeed,  these 
organs  may  become  so  thoroughly  depraved,  that 
they  will  reject  the  most  salutary  substances  as  dis- 
gusting and  pernicious,  and  receive  the  most  perui. 
cious  substances  as  agreeable  and  salutary. 

698.  In  a  healthy  and  true  condition  of  the  system, 
when  the  organ  of  taste  is  in  a  perfectly  normal  and 
undepraved  state,  if  substances  designed  by  our  Cre- 

wrong  both  in  fact  and  philosophy.  Suppose  God  were  to  create 
a  full  sized  man,  and  endow  him  with  the  highest  order  of  rea- 
soning faculties,  and  place  him  in  some  portion  of  the  earth  unin- 
habited by  the  human  race,  and  in  the  midst  of  every  variety  of 
mineral  and  vegetable  and  animal  substances.  Could  that  man's 
reason  tell  him  what  to  catt  or  in  any  manner  determine  what  is 
salutary  and  what  is  poisonous?  Not  one  whit  better  than  his  hand 
could!  If  he  did  not  possess  nicely  discriminating  powers  of  in- 
stinct to  guide  him  unerringly  to  his  proper  food,  he  would,  with 
all  his  rational  faculties,  be  as  likely  to  select  a  poisonous  as  a  sal- 
utary substance ;  for  it  would  not  be  possible  for  reason  to  ascer- 
tain the  qualities  of  any  substance  with  reference  to  his  alimentary 
wants.  But  having  been  once  guided  by  instinct  to  his  proper 
food,  and  having  by  experience  found  it  to  be  good,  his  reason 
would  then  enable  him  to  select  the  same  food  again,  and  to  take 
measures  to  secure  a  supply  of  it.  Man,  therefore,  is  naturally  as 
entirely  dependent  on  instinct,  in  the  original  selection  of  his  food, 
as  any  other  animal;  and  in  the  pure  state  of  his  nature,  as  it 
came  from  the  hands  of  his  Maker,  possesses  as  nicely  discrimi- 
nating powers  of  taste  and  smell  as  any  earthly  being.  And  nothing 
is  more  erroneous  and  absurd  than  the  claims  that  are  sot  up  for 
the  dietetic  and  other  privileges  of  man  on  the  score  of  his  reason. 


ator  for  our  aliment  be  brought,  in  the  best  and  most 
appropriate  condition,  in  contact  with  the  organ,  the 
gustatory  qualities  of  the  substances  will  afford  us  the 
highest  degree  of  gustatory  enjoyment  which  it  is 
possible  in  the  nature  of  things  for  the  same  substan- 
ces to  yield.  Thus,  if  a  perfectly  ripe  strawberry,  or 
peach,  or  any  other  kind  of  fruit,  be  received  into  the 
mouth,  and  masticated,  our  gustatory  enjoyment,  if 
our  organ  of  taste  is  healthy  and  undepraved,  will 
be  as  great  as  the  qualities  of  the  particular  substance 
can  make  it.  We  cannot  by  any  confectionery  pro- 
cess make  the  qualities  of  the  ripe  strawberry  more 
delicious.  We  may,  it  is  true,  by  such  processes, 
combine  other  qualities  with  those  of  the  strawberry, 
and  make  a  compound  dish  which  will  be  more  agree- 
able to  some ;  but  in  such  a  case  the  increased  enjoy- 
ment will  be  derived  not  from  an  actual  improvement 
of  the  qualities  of  the  strawberry  itself,  but  from  the 
addition  of  other  qualities.  So  that  it  still  remains 
ti'ue,  that  there  is  between  our  organ  of  taste  and 
every  substance  which  may  properly  be  received  into 
our  stomach,  such  fixed  and  precise  constitutional 
laws  of  relation,  that  each  particular  substance  has  a 
specific  savor,  which,  when  the  substance  is  received 
into  the  mouth  in  that  condition  which  is  best  adapted 
to  our  organization  and  vital  wants,  and  properly 
masticated,  wiU  impart  to  us  the  highest  degree  of 
gustatory  enjoyment  that  it  can  be  made  to  afford. 
And  as  it  is  the  instinctive  office  of  the  organ  of  taste 
as  the  sentinel  of  the  stomach,  to  perceive  and  appre- 
ciate these  specific  gustatory  properties  of  alimentary 
substances,  with  the  nicest  accuracy  of  discrimination, 
in  order  to  secure  the  strictest  fulfilment  of  the  laws 
of  relation  between  the  constitutional  nature  of  our 
blood  and  other  bodily  substances,  and  the  constitu- 
tional nature  of  our  food  (684),  we  have,  in  a  pure 
state  of  the  system  and  undepraved  state  of  the  organ 
of  taste,  a  delicate  and  highly  grateful  variety  of  gus- 
tatory enjoyment,  equal  to  the  natural  variety  of  sub- 
stances which  a  benevolent  God  has  bountifully  pre- 
pared for  our  nourishment.  So  that  the  more  simple 
our  diet,  and  the  more  conformable  it  is  to  the  consti- 
tutional laws  of  our  nature,  the  more  yre  not  only 
promote  health  and  healthful  enjoyment  generally, 
but  also  gustatory  enjoyment  of  the  purest  and  the 
highest  kind  ;  for  then  we  find  in  every  proper  article 
of  food  a  new  and  delicate  savor,  and  often  an  ex- 
quisite relish  ;  and  even  pure  soft  water,  which  most 
men  consider  tasteless,  and  many  think  insipid,  has 
a  deliciousness  to  such  a  pure  organ  of  taste,  wholly 
unknown  and  inconceivable  to  those  whose  gustatory 
powers  have  become  depraved  by  artificial  habits. 

699.  Thus  our  benevolent  Creator,  in  subjecting  us 
to  the  necessity  of  constantly  nourishing  our  bodies 
with  foreign  substances,  has  constitutionally  connected 
that  necessity  with  animal  as  well  as  moral  powers  of 
enjoyment,  and  bountifully  supplied  a  rich  variety  of 
means  for  the  appropriate  exercise  of  those  powers. 
But  inseparable  from  these  constitutional  capabilities 
for  good  and  happiness,  are  equal  capabilities  for  evil 
and  misery ;  for  these  very  powers  of  enjoyment 
which,  while  preserved  in  their  purity  and  integrity, 
and  exercised  in  conformity  to  the  constitutional  laws 
of  our  nature,  always  promote  the  highest  and  best 
condition  of  that  nature,  yet  when  they  become  de- 
praved and  their  integrity  is  destroyed,  and  they  are 
habitually  exercised  in  the  violation  of  the  constitu- 
tional laws  of  our  nature,  become  the  ministers  of 
disease  to  our  whole  nature,  and  of  untimely  death 
to  our  bodies.  And  hence  the  common  maxim,  that 
what  is  agreeable  to  the  palate  and  sets  well  upon  the 
stomach,  is  nourishing  to  the  body  and  conducive  to 
health,  is  strictly  true  while  the  purity  and  the  per- 
fect integrity  of  our  organs  are  preserved,  but  fatally 
fallacious  when  our  organs  are  depraved,  as  is  xini- 
versally  the  case  in  civic  life,  and  almost  universally 
the  case  throughout  the  human  world. 
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700.  With  the  organ  of  taste,  as  with  that  of  smell, 
many  qualities  which  are  grateful  and  salutary  when 
received  in  that  condition  in  which  God  in  nature  has 
prepared  them  for  us,  become  depraving  to  the  gus- 
tatory power  and  oppressive  and  injurious  to  the  sys- 
tem when  too  much  concentrated  by  artificial  means. 
Thus  the  acid  and  the  sweet  properties  of  nutritious 
fruits  and  vegetables  are  exceedingly  grateful  and 
salutary  as  they  are  naturally  found  in  those  fruits 
and  vegetables ;  but  when  freely  and  habitually  used 
in  concentrated  forms,  they  impair  the  power  of  the 
organ  of  taste  to  perceive  and  appreciate  other  gusta- 
tory properties,  and  to  discriminate  between  the  salu- 
tary and  the  pernicious,  and  become  the  causes  of 
oppression  and  disorder  to  the  digestive  organs,  and 
of  disease  to  the  whole  system. 

701.  It  may,  therefore,  be  laid  down  as  a  general 
law,  that  precisely  in  proportion  as  we  become  accus- 
tomed to  the  use  of  any  one  substance  which  has  a 
strongly  depraving  gustatory  property,  the  power  of 
our  organ  of  taste  to  perceive  and  appreciate  other 
gustatory  properties,  and  discriminate  between  the 
salutary  and  the  pernicious,  is  impaired,  and  our  gus- 
tatory perception  and  satisfaction  become  limited  to 
that  one  depraving  quality.    Thus  the  habitual  to- 
bacco-eater and  spirit-drinker  always  exceedingly 
impair  their  gustatory  powers,  so  that  their  gustatory 
perception  and  satisfaction  become  almost  entirely 
confined  to  their  tobacco  and  spirits  ;  and  frequently 
those  who  habitually  indulge  in  these  vile  poisons  to 
great  excess,  entirely  destroy  their  powers  of  taste, 
and  are  only  able  to  appreciate  the  degree  of  stimula- 
tion produced  by  their  favorite  substances.  Such 
individuals  eat  to  sustain  their  bodies,  or  to  answer 
the  demands  of  their  stomachs  ;  but  they  have  no 
more  gustatory  enjoyment  in  eating  than  they  would 
have  if  their  mouths  and  throats  were  lined  with 
copper.    All  high  seasoning  upon  food  produces  a 
similar  effect,  though  seldom  to  an  equal  extent ;  and 
indeed,  all  artificial  stimuli,  and  most  artificial  pre- 
parations of  food,  in  their  different  measures,  produce 
similar  eflrects  on  the  organ  of  taste,  and  thus  impair 
its  power  and  destroy  its  integrity  as  an  instinctive 
sentinel  of  life,  which  God  has  placed  at  the  most  im 
portant  outpost  of  the  vital  domain  ! 

702.  Those,  therefore,  who  seek  for  gustatory  en- 
joyment in  the  artificial  preparations  of  culinary 
skill,  defeat  their  own  object;  for  they,  as  a  general 
fact,  necessarily  diminish  their  gustatory  enjoyment 
by  such  means,  and  circumscribe  it  to  narrower  and 
narrower  limits,  in  proportion  as  they  depart  from 
that  simplicity  which  is  required  by  the  constitutional 
laws  of  their  nature.    Nor  is  this  important  doctrine 
any  the  less  true,  because  they  who  are  deeply  sunken 
in  gustatory  depravity  cannot  be  convinced  of  its 
truth  while  they  remain  in  their  depravity.  The 
following  statement  of  a  real  case,  which  took  place 
at  one  of  the  principal  hotels  in  the  city  of  New  York, 
during  the  summer  of  1831,  is  a  good  illustration  of 
the  principle  I  have  ju«t  advanced.     The  dinner, 
hour  arrived,  and  the  table,  fitted  for  more  than  a 
hundred  persons,  was  richly  furnished  with  every 
variety  that  the  markets  could  afford,  prepared  and 
served  up  with  the  utmost  exercise  of  culinary  skill. 
The  bell  was  rung,  and  the  table  was  soon  surrounded 
by  those  for  whom  it  had  been  prepared.     Some,  of 
simpler  habits  and  less  depraved  palates  than  the  rest, 
selected  the  plainest  and  simplest  articles  of  food 
before  them,  and  made  their  repast  with  much  gusta- 
tory enjoyment.    Others,  of  a  more  omnivorous  cha- 
racter and  miscellaneous  appetites,  partook  freely  of 
almost  every  dish  within  their  reach,  and  ordered 
supplies  from  many  that  were  not  within  their  reach. 
These,  without  any  distinct  gustatory  perception  of 
the  specific  properties  of  the  different  substances 
which  they  devoured,  yielded  to  the  morbid  cravings 
of  their  stomachs,  and  eagerly  gorged  themselves, 


with  a  kind  of  indistinct  and  promiscuous  satisfaction. 
But  there  was  one  gentleman  at  the  table  of  no 
plebeian  palate.      His  gustatory  faculty  had  been 
educated  to  the  very  top  of  its  capabilities.    He  was, 
in  the  modern  sense  of  the  terra,  an  epicure  of  the 
highest  order.     He  lived  for  the  enjoyments  of  the 
palate,  and  had  systematized  eating  and  drinking 
into  the  most  refined  art.    He  took  his  station  at  the 
head  of  the  table.    Before  him  smoked  a  well-cooked 
sirloin  of  roastad  beef.     He  carved  it  in  the  most 
skilful  manner,  and  after  having  served  others,  he 
helped  himself  to  a  delicate  bit,  and  sat  down  and 
dressed  it  with  a  variety  of  seasonings,  and  then  tasted 
of  it,  but  it  afforded  him  no  relish.     He  called  a 
waiter,  and  ordered  his  plate  to  be  changed,  and  a 
dish  of  calfs  head  and  feet  to  be  brought  to  him,  from 
another  part  of  the  table.     A  portion  of  this  dish 
was  taken  upon  his  plate,  and  nicely  seasoned  and 
tasted.     This  he  found  not  to  be  properly  cooked ; 
and  the  waiter  was  again  ordered  to  change  his  plate, 
and  bring  him  a  dish  of  fowls.     These  had  been 
mangled  in  carving,  and  were  ordered  back  untouch- 
ed.   The  raw  gizzards  of  the  fowls  were  then  ordered 
from  the  kitchen  ;  these  were  carefully  dressed  by 
the  gentleman,  and  well  basted  with  the  contents  of 
the  caster,  and  the  waiter  received  particular  instruc- 
tions how  to  have  them  broiled.     This  being  done, 
and  the  gizzards  again  before  the  gentleman  upon 
the  table,  they  were  again  profusely  basted  with  but 
ter  and  the  contents  of  the  caster  :  cayenne  pepper 
was  freely  showered  upon  them,  and  mustard  in 
abundance.     The  gentleman  then  tasted  of  the  giz- 
zards, and  found  them  to  relish  so  well,  that  he  con. 
eluded  to  make  his  dinner  of  them.  In  the  meantime 
however,  the  other  gentlemen  at  the  table  had  finish, 
ed  their  first  course,  and  the  waiters  were  removing 
their  plates.    Our  epicure,  unluckily,  at  this  moment 
laid  down  his  knife  and  fork,  and  pushed  his  plate  a 
little  aside,  to  take  a  glass  of  wine,  to  give  tone  to  his 
stomach.     When  he  had  drunk  his  wine,  he  turned 
to  commence  his  dinner,  but  his  gizzards  were  gone  ! 
He  called  aloud  to  the  waiter,  but  it  was  too  late ;  the 
gizzards,  saturated  and  swimming  as  they  were,  in  a 
purgatory  of  grease  and  pepper  and  mustard  and 
other  fiery  condiments,  had  been  scraped  with  ruth- 
less hand"  into  the  common  mass  of  the  ruins  of  the 
table  ;  and  the  unfortunate  epicure  was  compelled  to 
make  out  his  dinner  the  best  way  he  could.  Now, 
what  could  have  been  the  gustatory  enjoyment  of 
such  a  man,  who  could  find  nothing  upon  that  sump^ 
tuously- furnished  table  from  which  his  depraved 
palate  could  derive  enjoyment,  and  wio  could  only 
find  satisfaction  in  such  a  dish  as  he  prepared  for  hi 
repast  ?    The  gizzards  themselves,  in  the  first  place 
had  little  more  gustatory  virtue  in  them  than  a  cast, 
off  heel-tap  of  a  worn-out  shoe  ;  but  if  they  had  pos 
sessed  anv  natural  savor  of  a  grateful  kind,  surely 
the  dressings  must  have  completely  destroyed  it,  and 
left  nothing  for  the  organ  of  taste  to  appreciate  but 
the  gustatory  qualities  of  the  fiery  seasonings  !  A 
man  with  a  pure  system,  and  with  an  undepraved 
organ  of  taste,  might  have  sat  down  beside  him  and 
dined  upon  a  piece  of  good  bread  and  a  cup  of  cold 
water,  with  a  thousand-fold  more  gustatory  enjoy- 
ment than  it  is  possible  for  such  an  epicure  to  derive 
from  any  dish  which  culinary  art  can  produce.  For 
the  deeply-depraved  organ  of  taste  in  such  an  epicure 
has  'no  virtue  to  perceive  the  beauty  of  truth  it 
has  no  power  to  detect  the  delicate,  intrinsic  qualities 
of  things ;   and,  therefore,   whatever  mav  be  the 
article  of  food,  the  gustatory  enjoyment  of  such  a 
man  cannot  depend  on  the  natural  savor  of  the  nutri- 
tious substance,  but  either  solely  on  the  gustatory 
qualities  of  the  fiery  seasonings,  or  in  the  total  oblit- 
erationof  the  gustatory  power  the  seared  palate  . s 
only  capable  of  appreciating  the  degree  of  stimulation. 
So  L  the  reliKious  world.    People  whose  sympathies 
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exceed  their  knowledge,  and  who  are  more  accustomed 
to  be  excited  than  to  be  instructed,  soon  come  to  mis- 
take their  mere  excitements  for  the  genuine  influen- 
ces of  the  Spirit  of  Truth,  and  can  only  appreciate 
the  degree  of  stimulation,  without  any  power  to  dis- 
criminate as  to  the  quality  of  the  stimulus  :  and, 
therefore,  their  hope  and  their  confidence  and  their 
rejoicing  are  always  equal  to  the  degree  of  stimula- 
tion which  they  feel.  Such  have  no  distinctness  nor 
soundness  nor  stability  in  their  faith  ;  their  religion 
rises  and  falls  with  their  emotions,  and  they  are  ever 
ready  to  be  led  away  by  whatever  produces  the  most 
powerful  stimulation.  But  they  who  receive  and 
obey  the  triith  in  the  love  of  it,  have  hope  and  con- 
fidence  and  rejoicing  always  in  proportion  to  the  dis- 
tinctness of  their  perception  of,  and  the  fulness  of, 
their  conformity  to  the  truth. 

703.  It  is,  therefore,  a  general  law,  that  the  more 
perfectly  our  dietetic  habits  conform  to  our  laws  of 
constitution  and  relation,  the  greater  is  our  gustatory 
enjoyment,  and  the  more  certainly  we  secure  life, 
health,  and  happiness.  This  law  is  established  by 
physiological  science,  and  confirmed  by  the  experi- 
ence of  thousands  even  at  the  present  day. 

CONSTITUTIONAL  HELATIONS  OF  THE  TEETH. 

704.  The  teeth,  though  possessed  of  no  sensibility 
by  which  we  detect  and  appreciate  the  qualities  of  our 
food,  are  nevertheless  exceedingly  important  organs 
of  internal  and  external  relation.    The  manner  in 
which  they  are  produced  by  the  vital  economy  has 
been  fully  described  (323,  328),  and  also  their  liability 
to  disease  and  decay  (509).    There  are  few  parts  of 
our  whole  system,  the  disease  of  which  is  attended 
with  more  excruciating  and  intolerable  pain  than  that 
of  the  teeth ;  and  thousands  of  human  beings,  when 
severely  suffering  the  tooth-ache,  have  been  heard  to 
question  the  goodness  and  the  benevolence  of  the 
Creator,  because  they  have  conceived  that  such  suf- 
fering in  the  creature  is  irreconcilable  with  those  at- 
tributes in  an  almighty  and  infinitely  wise  God  ;  but 
such  sentiments  evince  as  much  ignorance  as  impiety 
in  the  sufferer.    For  it  only  requires  a  correct  know- 
ledge of  the  constitutional  nature  and  relations  of  the 
teeth,  to  convince  every  rational  creature,  that  even 
the  excruciating  pain  itself  which  attends  the  disease 
of  our  teeth,  is  a  most  conclusive  demonstration  of  the 
benevolence  and  goodness  of  our  Creator.    God  gave 
us  our  teeth  for  good,  and  only  for  good  ;  and  so  far 
as  the  constitutional  laws  which  he  has  established  in 
our  nature  are  obeyed,  we  are  subject  to  no  suffering 
from  the  teeth.    The  gradual  growth  of  our  bodies, 
from  our  infantile  forms  to  sturdy  manhood,  renders 
it  necessary  that  our  little  jaws  should  be  furnished 
with  a  set  of  teeth  in  childhood,  which  are  too  small 
to  fill  up  our  jaws  when  our  system  is'fully  developed, 
and  too  small  to  answer  the  purposes  of  mastication 
through  life;   and  hence  the  wise  and  benevolent 
Creator  has  established  a  special  economy  in  our  sys- 
tem (325),  by  which  the  first  teeth  of  our  childhood 
are  in  due  time  removed,  and  they  are  gradually  re- 
placed as  our  jaws  becomes  more  and  more  developed, 
by  a  set  of  permanent  teeth,  which  are  much  larger 
and  better  fitted  for  the  purpose  of  mastication.  But 
in  all  this  there  is,  in  the  original  constitution  and 
condition  of  man,  no  necessity  for  the  slightest  disease 
or  suffering.    Were  the  human  species  uniformly  and 
permanently  to  obey  the  constitutional  laws  of  their 
nature,  the  first  set  of  teeth  would  be  produced,  and, 
in  proper  time,  give  place  to  the  second  or  permanent 
teeth,  without  the  slightest  pain  or  inconvenience  in 
any  case.    But  God  has  not  placed  the  permanent 
teeth  in  our  jaws  to  be  removed,  and  therefore  he  has 
made  no  arrangement  in  the  vital  economy  of  our  sys- 
tem for  their  removal  without  pain. 

705.  The  teeth  are  organs  of  very  great  importance 
to  the  vital  interests  of  our  bodies,  and  their  impor- 


tance continues  while  the  alimentary  functions  of  our 
bodies  are  requisite.  Most  people  regard  the  loss  of 
a  tooth  as  an  evil,  mainly  because  of  the  pain  which  at- 
tends the  loss,  some  because  of  the  disadvantage  to 
their  appearance,  and  some  because  of  the  inconve- 
nience in  speaking ;  but  few,  if  any,  regard  it  as  an 
evil  because  of  the  importance  of  the  tooth  to  the  vital 
interests  of  the  body.  But  God,  who  in  infinite  wis- 
dom and  benevolence  has  constructed  the  whole  or- 
ganic machinery  of  our  bodies,  and  who  perfectly  un- 
derstands the  importance  of  each  particular  part  of 
that  machinery  to  the  general  interests  of  the  wholCj 
as  a  single  system,  knows  that  a  single  permanent 
tooth  cannot  be  lost  without  crippling  in  some  degree 
the  powers  of  the  vital  constitution,  and  in  some  mea- 
sures abridging  the  period  of  our  bodily  existence ; 
and,  therefore,  he  has  constructed  our  permanent 
teeth  of  such  materials  and  in  such  a  manner,  and 
planted  them  so  firmly  in  our  jaws,  that  they  are 
capable  of  remaining  perfectly  sound  and  healthy,  and 
of  performing  their  proper  functions  with  utmost  in- 
tegrity, from  the  period  at  which  they  are  produced, 
till  our  vital  constitution  is  worn  out,  and  we  die  a 
natural  death,  at  a  hundred,  or  two  hundred,  or  five 
hundred,  or  a  thousand  years  of  age;  and  because  it 
is  of  very  great  importance  to  the  vital  interests  of  our 
bodies  that  the  permanent  teeth  should  thus  remain 
in  our  jaws  during  our  whole  life,  God  has,  in  wisdom 
and  benevolence,  so  fixed  them  there,  that  they  can- 
not be  removed  by  disease  nor  torn  out  by  violence, 
without  the  most  excruciating  and  dreadful  pain. 

706.  The  teeth  are  constituted  with  fixed  and  pre- 
cise relations  to  the  blood  (142)  and  all  the  particular 
substances  of  the  body  (685)  ;  to  the  nerves,  to  the 
gums,  to  the  organ  of  taste,  to  the  salivary  glands,  to 
the  stomach  and  intestinal  tube,  and  to  the  whole  vital 
constitution  and  economy;  and  they  are  constituted 
with  fixed  and  precise  relations  to  the  nature,  quali- 
ties, and  condition  of  those  substances  which  God  has 
designed  for  human  aliment :  and  if  their  laws  of  con- 
stitution and  relation  be  strictly  obeyed  and  never 
violated,  the  teeth  will  never  decay  nor  become  dis- 
eased nor  painful  in  the  human  head.  In  this  state- 
ment, however,  I  do  not  mean  to  affirm  that  the  pre- 
sent generation  of  mankind,  with  all  the  disadvan- 
tages of  their  own  and  their  parents'  transgressions, 
could,  by  the  strictest  conformity  to  the  laws  of  their 
nature,  wholly  redeem  themselves  from  their  physi- 
cal depravities  and  predispositions,  and  preserve  their 
teeth  free  from  disease  and  pain  as  long  as  they  live. 
The  teeth  are  among  the  last  organs  which  manifest 
either  the  deteriorations  or  the  meliorations  of  the 
vital  constitution  :  hence  some  people,  with  excellent 
teeth,  may  habitually  violate  the  constitutional  laws 
of  their  nature  in  such  a  manner  as  is  calculated  to 
destroy  their  teeth,  and  yet  die  at  what  we  call  an  ad- 
vanced age,  with  sound  teeth  in  their  jaws  ;  but  their 
iniquities  will  surely  be  visited  upon  their  children  and 
grandchildren  ;  so  that,  if  the  same  habits  be  contin- 
ued,  the  third  or  fourth  generation,  at  farthest,  will 
be  afflicted  with  miserable  teeth.  And  on  the  other 
hand,  people  with  teeth  strongly  predisposed  to  decay, 
may  most  rigidly  observe  the  constitutional  laws  of 
their  nature,  without  being  able  wholly  to  preserve 
their  own  teeth  from  disease  and  pain ;  yet  they  will 
preserve  their  own  teeth  a  very  great  deal  longer  than 
they  would  otherwise  last,  and  they  will  suffer  com- 
paratively little  pain  from  their  decay ;  and  if  these 
habits  are  persevered  in  by  their  posterity,  the  third  or 
fourth  generation,  at  farthest,  will  have  excellent 
teeth  ;  and  thenceforward  to  the  end  of  the  world,  if 
the  laws  of  constitution  and  relation  are  strictly  obey- 
ed and  never  violated  by  the  race,  their  teeth  will  never 
decay  nor  become  painful.  It  is  therefore  entirely 
from  the  voluntary  transgressions  of  mankind,  and 
not  from  the  want  of  benevolence  in  our  Creator,  that 
we  suffer  tooth-ache. 
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707.  But  it  is  asserted  that  God  could  either  have 
made  the  teeth  in  such  a  manner  that  they  could  not 
decay,  or  that  their  decay  would  not  be  attended  with 
pain.    I  reply,  that  if  this  be  true,  and  if  God  had  so 
made  them,  he  would  have  disregarded  the  best  inter- 
ests of  the  human  system,  and  neglected  to  establish 
one  of  the  most  powerful  barriers  to  those  voluntary 
transgressions  which  destroy  the  body.    For  such  is 
ithe  constitutional  nature  of  the  blood  (142)  and  all 
'the  other  substances  of  the  living  body,  and  such  are 
.-their  constitutional  relations,  and  the  relations  of  all 
■the  alimentary  organs,  to  those  foreign  substances 
which  God  designed  for  our  nourishment  (CCS),  that 
those  laws  of  relation  cannot  be  violated  without  in- 
jury  to  the  vital  interests  of  the  body,  and  they  can- 
uot  be  habitually  transgressed  without  causing  bodily 
disease  and  suffering  and  death.    And  such  is  now 
the  constitutional  nature  of  the  teeth  (706),  and  their 
constitutional  relations  to  the  blood,  and  all  other  sub- 
stances of  the  body,  and  all  the  alimentary  organs, 
and  to  those  foreign  substances  intended  for  our  nour- 
ishment, that  the  constitutional  relations  of  the  blood 
and  other  substances  of  the  body,  and  of  all  the  ali- 
mentary organs  to  those  foreign  substances,  and  the 
constitutional  relations  of  the  teeth  to  those  foreign 
substances,  perfectly  harmonize,  so  that  a  perfect  ful- 
filment of  the  constitutional  laws  of  relation  iu  regard 
to  the  teeth  is  precisely  what  the  best  interests  of  the 
whole  organization  and  vital  economy  of  the  human 
body  require.    Precisely  that  kind,  quality,  and  con- 
dition of  alimentary  substances,  which  the  best  inter- 
■ests  of  the  teeth  require,  are  also  in  the  highest  degree 
conducive  to  the  best  interests  of  the  whole  vital  do 
main  ;  and,  on  the  other  hand,  every  infraction  of 
the  constitutional  laws  of  relation  in  regard  to  the 
teeth,  is  necessarily,  in  some  measure,  an  infringe- 
ment on  the  particular  and  general  interests  of  the 
body. 

7O8.  In  pure  benevolence,  therefore,  God  has  so 
constituted  our  teeth,  that  the  transgression  of  their 
laws  of  constitution  and  relation  shall  cause  them  to 
become  diseased  and  painful,  for  the  sole  purpose  that 
the  pain  shall  induce  us  to  refrain  from  those  trans- 
gressions which  not  only  cause  the  disease  and  des 
truction  of  the  teeth,  but  also  lead  to  the  disease  and 
destruction  of  the  whole  body.  And  thus  hath  God 
in  goodness  ordained  the  tooth-ache  as  a  means  of 
restraining  us  from  destroying  ourselves,  and  of  pre- 
serving the  highest  and  hest  condition  of  our  whole 
nature  ;  just  as  he  hath  ordained  that  the  pain  \yhich 
we  suffer  when  we  burn  our  flesh  shall  restrain  us 
from  running  into  the  fire  :  and  on  the  same  principle 
of  benevolence  hath  he  ordained  all  the  pain  that 
human  nature  suffers,  that  we  may  be  kept  from 
transgression,  and  be  partakers  of  his  holiness  and 
happiness  :  and  the  excruciating  pain  which  attends 
the  disease  of  our  teeth,  and  the  dreadful  violence  at- 
tending the  extraction  of  them,  show  the  importance 
of  our  teeth  to  the  vital  interests  of  our  bodies,  and 
of  our  duty  to  preserve  them. 

709.  Our  teeth  were  formed  to  cut  and  grind  our 
food  preparatory  to  swallowing  and  digestion  (328), 
and  every  artificial  substitute  for  their  legitimate  use 
is  more  or  less  an  infraction  of  their  laws  of  constitu- 
tion and  relation,  and  necessarily  results  in  commen- 
surate injury  to  themselves  and  to  the  whole  system. 
But  when  the  function  of  the  teeth  is  correctly  and 
fully  performed,  on  precisely  the  right  substances  in 
precisely  the  right  condition,  the  laws  of  constitution 
and  relation  are  obeyed,  and  the  most  healthful  con- 
dition of  the  teeth  is  preserved.  Almost  all  artificial 
preparations  of  food,  therefore,  and  especially  those 
connected  with  the  use  of  fire,  are  necessarily  more  or 
less  injurious  to  the  teeth,  and  cause  them  to  become 
diseased  and  painful. 

710.  The  lower  orders  of  animals,  in  a  pure  state  of 
nature,  whose  food  is  never  subjected  to  artificial  pre 


parations,  never  have  accumulations  of  tartar  upon 
the  teeth,  nor  are  their  teeth  in  any  way  diseased. 
But  the  horse,  cow,  dog,  and  other  domesticated  ani- 
mals,  which  are  fed  on  artificially  prepared  food,  often 
suffer  from  calcareous  incrustations  and  decay  of  teeth ; 
and  this  is  particularly  the  case  with  such  as  are  fed 
on  warm  and  soft  food.  Mr.  John  Burdell,  surgeon, 
dentist,  of  New  York,  who  has  given  much  attention 
to  this  subject,  assures  me  he  has  always  found  that 
the  teeth  of  cows  fed  on  warm  '  still-slops '  are  very 
much  incrusted  with  tartar  ;  and  in  many  instances 
the  enamel  is  entirely  destroyed  (Figs.  50,  51).  This 

Fig.  50. 
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same  gentleman  informs  me  that  a  milk-man 
keeps  a  large  number  of  cows,  told  him  that  he  once 
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undertook  to  feed  his  cows  entirely  on  warm  still-slops, 
and  at  first  thought  it  an  excellent  manner  of  keeping 
them ;  but  he  found,  in  the  course  of  three  or  four 
years,  that  they  were  all  losing  their  teeth,  and  be- 
coming unable  to  eat  hay,  and  he  was  obliged  to  fatten 
them  as  well  as  he  could  on  the  dregs  of  the  still,  and 
kill  them  off.  Since  then,  he  has  kept  his  cows  en- 
tirely on  grass  and  hay,  and  has  had  no  further  trou- 
ble with  their  teeth. 

711.  A  very  intelligent  sea-captain,  who  has  visited 
most  parts  of  our  globe,  informs  me  that  he  has  obser- 
ved with  surprise  the  different  conditions  of  the  teeth 
of  the  different  nations  and  tribes  which  he  has  visited; 
and  that  he  has  always  found  that  where  the  people 
use  much  hot  drink  and  hot  food,  and  smoke  tobacco 
or  other  narcotic  substances,  their  teeth  are  black  and 
much  decayed  ;  and  that  in  the  islands  of  the  Pacific 
and  other  parts,  where  the  people  seldom  or  never 
take  anything  hot  into  their  mouths,  use  little  or  no 
animal  food,  and  are  very  simple,  plain,  and  natural 
in  their  diet,  he  found  that  their  teeth  were  very 
regular,  white,  clean,  and  free  from  decay.  '  The  con- 
trast,' says  he,  'between  the  black,  decayed  teeth  of 
the  inhabitants  on  the  western  coast  of  South  America, 
and  the  white,  clean,  healthy  teeth  of  the  inhabitants 
of  some  of  the  islands  in  the  Pacific  of  nearly  the  same 
latitude,  was  so  great  and  so  striking  as  to  excite  my 
astonishment. ' 

712.  A  medical  gentleman,  who  formerly  spent  fif- 
teen years  in  one  of  the  remote  counties  of  the  State 
of  Maine,  where  the  principal  business  carried  on  was 
that  of  getting  out  lumber,  and  where  the  inhabitants, 
with  active,  industrious  habits,  knew  nothing  of  lux- 
ury, but  subsisted  on  a  plain,  simple,  and  coarse  diet, 
stated  that  the  people  were  very  remarkable  for  their 
fine,  white,  and  regular  teeth,  which  were  wholly  free 
from  decay;  and  that,  although  he  was  the  only  phy- 
sician in  the  whole  county,  he  had  occasion  to  extract 
but  one  tooth  in  the  whole  fifteen  years ;  and  he  finally 
left  the  parts  because  he  could  find  no  professional 
business  to  attend  to.  The  same  freedom  from  decay 
of  the  teeth  is  found  in  all  portions  of  the  human 
family,  in  the  same  simple  and  temperate  circumstan- 
ces and  habits.  The  peasantry  of  Ireland,  and  other 
parts  of  Europe  generally,  who  are  free  from  the  use 
of  intoxicating  substances,  and  whose  dietetic  habits 
are  simple  and  plain,  are  remarkable  for  their  fine, 
healthy,  and  regular  teeth.  But  facts  need  not  be 
multiplied.  Nothing  can  be  more  certain  than  that 
most  artificial  processes  of  preparing  food  are  injurious 
to  the  teeth  (709).  Indeed,  so  far  as  these  organs 
are  considered,  it  is  unquestionably  true  that  a  per- 
fectly natural  state  of  our  food  would  be  incom- 
parably better  than  the  present  artificial  prepara- 
tions. 

713.  Culinary  preparations,  as  a  general  fact,  lead 
us  to  masticate  our  food  too  little,  to  swallow  it  too 
fast  (416),  and  to  eat  too  much  ;  and  these  are  all 
very  serious  evils  in  relation  to  the  teeth,  to  the 
stomach,  and  the  ■  whole  alimentary  apparatus,  and 
indeed  to  the  whole  vital  economy.  By  eating  our 
food  in  a  natural  state,  or  with  that  artificial  prepa- 
ration which  still  requires  the  full  performance  of  the 
function  of  the  teeth,  we  avoid  all  these  evils,  and 
preserve  the  teeth  in  health.  The  healthful  effect  on 
the  teeth,  of  a  regular  and  full  performance  of  their 
natural  function,  is  very  much  greater  than  is  gener- 
ally  supposed.  Let  any  one  of  ordinary  habits  of 
hying,  who  has  a  full  set  of  sound  teeth,  accustom 
himself  to  masticate  his  food  freely  on  one  side  of  his 
mouth,  and  make  no  use  of  the  teeth  on  the  other 
side,  and  in  a  few  years  the  teeth  which  he  does  not 
use  v,'ill  become  exceedingly  tender  and  begin  to  de- 
cay, and  he  will  probably  lose  the  whole  of  them, 
whiJe  the  teeth  on  the  other  side  remain  sound  ;  and 
Jet  any  one  who  has  very  tender  teeth,  accustom  him- 
self by  degrees  to  eat  crusts  of  bread,  pilot-bread,  etc., 
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and  he  will  soon  find  himself  able  to  eat  those  hardJ 
substances  with  great  ease  and  pleasure,  and  the 
health  of  his  teeth  will  become  exceedingly  improved. 
And  as  a  general  rule  it  will  always  be  found  true, 
that  in  families  where  there  are  several  children  of 
the  same  parents,  and  where  some  of  those  children! 
prefer  the  crusts  of  the  bread  set  before  them,  and 
others  the  soft  part,  the  former  will  have  much 
sounder  and  better  teeth  than  the  latter,  and  will 
preserve  them  free  from  decay  much  longer  in  life. 

714.  Physiologists  and  dentists  have  differed  much 
in  regard  to  the  nature  and  causes  of  the  diseases  of 
the  teeth  ;  yet  there  does  not  appear  to  be  any  real 
grounds  for  a  difference  of  opinion  on  the  subject. 
The  teeth  are  organic  portions  of  the  animal  body. 
The  enamel  is  a  species  of  organic  crystalization  (327), 
destitute  of  nerves  and  vessels,  and  therefore  wholly 
incapable  of  both  healthy  and  morbid  sensibility; 
and  yet,  in  the  living  head,  its  sound  condition  is  very 
closely  connected  with  the  healthy  condition  of  the 
bony  substance  which  it  surrounds  (423).    The  bony 
portion  of  the  teeth  is  supplied  with  both  vessels  and 
nerves,  and  is  at  least  capable  of  a  high  degree  of 
morbid  sensibility  ;  and  the  very  fact  that'the  disease- 
of  the  teeth  is  attended  with  pain,  is  a  full  and  con- 
clusive demonstration  that  the  disease  is  purely  or- 
ganic, and,  as  such,  always  originates  in  the  bony  por- 
tion of  the  teeth,  by  a  species  of  inflammation.  In 
very  many  instances,  it  is  true,  the  disease  commences 
on  the  outer  surface  of  the  bone,  contiguous  to  the 
enamel,  and  perhaps  most  frequently  in  such  instan- 
ces the  disease  is  caused  by  the  fracture  or  destruction 
or  injury  of  the  enamel.    But,  strictly  speaking,  the 
enamel  itself  is  incapable  of  disease.    It  is  injured  or 
destroyed  by  chemical  and  by  mechanical  causes,  and 
is  broken  off  in  fragments,  or  slowly  disintegrated ; 
but  this  cannot  properly  be  called  disease.  Whether 
caused  by  the  injuries  or  destruction  of  the  enamel 
from  without,  or  by  disorders  from  within,  then,  the 
disease  of  the  teeth  has  its  seat  wholly  in  the  bony 
substance,  and  is  purely  organic.    Among  the  exter- 
nal causes  acting  directly  on  the  teeth,  heat  is  cer- 
tainly the  most  powerful.'   It  is  common  to  hear  peo- 
ple speak  of  sugar,  calomel,  and  other  substances,  as 
very  injurious  to  the  teeth,  from  their  external  action ; 
but  if  these  substances  were  only  permitted  to  come 
in  contact  with  the  external  surface  of  the  teeth,  and 
were  never  swallowed  into  the  stomach,  the  teeth 
would  suffer  very  little  from  them.    The  most  exten- 
sive and  pernicious  causes  of  disease  to  the  teeth,  are 
those  which  act  on  them  through  the  general  organic 
economy  of  the  system.    Whatever  produces  a  general 
disturbance  of  function,  and  causes  a  general  morbid 
irritability  of  the  nervpus  system,  assails  the  teeth  in 
common  with  all  the  other  organs ;  but  they  will  re- 
act against  such  causes  with  more  or  less  vigor,  ac- 
cording as  the  performance  of  their  function  and  other 
circumstances  are  more  or  less  favorable  to  their  health. 
If  the  food  is  soft  and  hot,  or  concentrated  or  high- 
seasoned,  or  otherwise  vicious,  and  mastication  is  ne- 
glected, incrustations  of  tartar  will  gather  around  the 
neck  of  the  teeth,  and  irritate  the  gums,  and  separate 
them  from  the  enamel,  and  irritate  the  membrane 
which  surrounds  the  roots  (323)  ;  and  this  irritation 
will  soon  be  extended  to  the  membrane  which  lines 
the  inner  cavity  of  the  roots  and  body  of  the  teeth 
(.327),  the  teeth  will  become  very  tender,  and  soon 
begin  to  be  inflamed  and  painful;  and  decay  will 
follow,  and  the  teeth  must  be  lost,  unless  the  progress 
of  the  disease  is  arrested  by  correct  habits,  aided  by 
the  art  of  the  skilful  dentist,  which  should  never  be 
neglected. 

The  teeth,  therefore,  do  not  suffer  alone  by 
the  violation  of  their  laws  of  constitution  and  relation. 
The  gums  und  salivary  glands,  as  well  as  the  mucous 
membrane  of  the  mouth,  the  organ  of  taste,  and  the 
alimentary  canal,  are  necessarily  involved  in  the  in- 
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fury  and  react  upon  the  teeth  and  upon  each  other. 
The'gums  become  tender  and  irritable,  separate  from 
the  neck  of  the  teeth,  and  often  become  flaccid  and 
exceedingly  ulcerous.  All  this  hastens  the  destruction 
of  the  teeth. 

716  The  importance  of  the  proper  quantity  ana 
quality  of  saliva,  in  order  to  the  healthy  condition 
and  functions  of  the  organs  of  the  mouth  and  the 
stomach,  has  been  greatly  overlooked.    Wchave  seen 
(4''6)  that  when  the  food  is  properly  and  thoroughly 
masticated  and  freely  mixed  with  saliva,  it  is  not  only 
completely  comminuted  in  the  mouth,  but  it  also  un- 
dergoes something  of  a  change,  approaching  towards 
the  character  of  chyme ;  and  hence  the  more  com- 
pletely and  perfectly  the  functions  of  t^^e  mo"th  are 
performed,  the  more  perfectly  is  the  food  fitted  for 
the  function  of  the  stomach.    Not  only  the  quantity 
but  the  quality  of  the  saliva  may  be  exceedingly  va- 
ried  by  the  different  conditions  of  the  sahvary  glands 
and  these  conditions  depend  very  much  on  the  kinU 
and  degree  of  stimulation  which  induces  their  secre- 
tion •  and  hence  different  kinds  and  conditions  of  sub- 
stances ueceived  into  the  mouth,  affect  those  glands 
differently,  and  cause  correspondent  variations  m  tne 
character  of  the  saliva.    The  imperfect  mastication 
and  insalivation  of  the  food  becomes  a  source  of  irrita- 
tion to  the  stomach  ;  and  all  irritations  of  the  stomach, 
from  whatever  cause,  react  upon  the  salivary  glands, 
greatly  affecting  their  condition  and  the  character 
of  their  secretion  ;  and  thus  an  unhealthy  quality  of 
saliva  and  other  oral  secretions  is  produced,  from 
which   the   calcareous  incrustation  which  gathers 
around  the  teeth  is  formed,  and  thereby  the  gums 
and  teeth  are  irritated  and  diseased.    In  this  manner 
the  saliva  is  sometimes  rendered  so  vicious  that  it  be- 
comes exceedingly  acrid,  scalding  and  blistering  the 
parts  over  which  it  flows,  and  greatly  disturbing  the 
function  of  the  stomach.  .  ^-^ 

717.  When,  therefore,  the  laws  of  constitution  and 
relat  on  in  regard  to  the  teeth  are  precisely  fulfilled 
[n  k  nd,  qualify,  and  condition  of  the  food,  and  when 
the  teeth  most  perfectly  perform  their  function,  the 
laws  of  relation  in  regard  to  the  gums  and  salivary 
glands  are  obeyed,  and  the  best  quality  and  quantity 
of  saliva  is  secreted  for  the  use  of  the  system  ;  and 
when  the  laws  of  Constitution  and  relation  m  regard 
To  the  organs  of  the  mouth  are  fulfilled,  then  is  the 
masticated  food  precisely  of  the  nature  and  condition 
best  adapted  to  the  constitution  and  functional  pow- 
ers of  the  stomach;  for  there  are,  as  I  have  stated 
(706V  the  most  fixed  and  precise  constitutional  laws 
of  ri  ation  between  the  teeth  and  the  alimentary 
canal ;  so  that  precisely  that  kind,  quality,  and  con- 
dHion  of  food  which  is  best  adapted  to  the  constitu. 
tional  nature  and  relations  of  the  tee  h,  is  also  best 
adapted  to  the  constitution  and  functional  powers  of 
the  alimentary  canal;  and  precisely  that  degree  of 
mastication  of  the  food  which  the  highest  welfare  of 
the  teeth  requires,  is  indispensably  "^cessary  to  the 
condition  and  functional  conduct  of  the  stomach  and 
bowels.    If  the  food  is  imperfectly  masticated  and  too 
rapidly  swallowed  into  the  stomach,  it  becomes  a 
serious  cause  of  irritation  to  this  organ,  and  always 
tends  to  produce  functional  derangement,  not  only  oi 
the  stomach  itself,  but,  by  the  sympathetic  influences 
of  the  stomach,  of  all  the  other  organs  of  the  system 
(291)  •  and  when  by  such  or  other  means,  the  tunc- 
tional  vigor  and  integrity  of  the  stomach  becomes  im- 
naired,  the  imperfecly  masticated  food,  after  remain- 
ing in  the  gastric  cavity  for  some  hours,  a  cause  ot 
irritation  and  disturbance,  is  frequently  rejected  by 
eructations,  or  permitted  to  pass  in  a  crude  state  into 
the  intestinal  tube,  where  it  becomes  a  cause  of  sei  - 
ous  and  sometimes  fatal  disturbance,  producmg  flatu- 
lence, colic,  spasms,    convulsions,  and  even  death 
(430^.    It  is  therefore  of  the  utmost  importance,  not 
only  to  the  teeth,  but  to  the  whole  apparatus  of  all 


mentary  organs,  and  to  the  whole  vital  economy,  that 
the  food  should  be  fully  masticated  and  slowly  swal- 
lowed into  the  stomach  ;  and  in  order  to  do  this,  it  is 
of  the  utmost  importance  that,  as  a  general  fact,  the 
food  should  be  of  a  kind,  quality,  and  condition,  re- 
quiring and  compelling  thorough  mastication  and 
slow  deglutition. 

718.  Everything  unfriendly  to  the  sound  constitu- 
tion and  permanent  health  of  the  teeth,  is  far  more 
efficacious  in  its  pernicious  effects  on  those  organs  in 
childhood,  than  in  later  periods  of  life  (327).  Indeed 
there  is  no  other  period  in  which  the  teeth  are  so 
deeply  and  permanently  injured  as  they  are  previous 
to  their  appearance  above  the  gums.    It  will  be  re- 
membered that  during  the  development  of  the  tem- 
porary or  infant  teeth  (323,  324),  the  germs  of  the 
permanent  teeth  are  formed,  and  deposited  in  appro- 
priate cells  in  the  spongy  substance  of  the  jaw-bone 
(325),  where  they  remain  till  the  general  wants  of 
the  organic   economy  require  that  the  permanent 
teeth  should  take  the  place  of  the  temporary  ones. 
During  this  whole  period  of  six  or  seven  years  or 
more,  these  germs  participate  in  all  the  general  af- 
fections of  the  system,  and  always  more  or  less  par- 
take  of  the  morbid  irritations  and  irritability  of  the 
nerves  of  organic  life  (225).     From  the  time  these 
germs  begin  to  be  developed  till  the  teeth  are  coni 
pletely  formed,  or  during  the  process  of  second  denti 
tion,  every  disturbing  cause  in  the  organic  domain 
strikes  at  the  very  constitution  of  the  teeth,  and  does 
them  an  irreparable  injury,  preparing  them  for  early 
disease  and  decay. 

719.  Calomel  and  other  kinds  of  mineral  medicine, 
and  in  fact  all  medicine  which  has  a  general  effect  on 
the  system,  is  peculiarly  injurious  and  often  destruc- 
tive to  the  permanent  teeth,  when  taken  before  those 
organs  are  completely  formed.     Everything  m  the 
dietetic  and  other  habits  also,  during  this  period, 
which  is  exciting  and  stimulating  to  the  system,  pro- 
ducing feverishness  or  intensity  of  action,  and  which 
is  calculated  to  hasten  on  the  process  of  second  denti- 
tion, necessarily  has  an  unhealthy  effect  on  the  organic 
constitution  of  the  teeth,  and  renders  them  more  sus- 
ceptible to  the  action  of  those  causes  by  which  they 
are  diseased  and  destroyed.    And  even  after  the  per- 
manent  teeth  are  completely  developed,  their  vessels 
and  nerves  being  considerably  larger  and  pervadmg 
the  bony  substance  more  extensively  and  abundantly 
in  youth  than  in  later  life  (327),  they  are  much  more 
liable  to  deep  organic  injury  and  painful  and  destruc- 
tive  disease   from  the  interal  action  of  disturbing 
causes,  than  they  are  in  later  periods.    And  hence  it 
is  of  the  utmost  importance  to  '^e  permanent  .w  elfare 
of  the  teeth  as  well  as  of  the  whole  system,  that  the 
diet  of  children  should  be  plain,  simple,  and  unexcit- 
ing,  and  that  every  proper  measure  should  be  taken 
to  preserve  the  general  health  of  the  system. 


CONSTITUTIONAL  RELATIONS  OF  THE  SKIN  AND 
LUNGS. 

720  The  primary  organs  of  external  relation,  I 
have  said  (688),  are  the  alimentary  canal,  the  lungs, 
and  the  skin.  V  some  animals  the  skin  is  supposed 
to  be  a  principal  organ  of  respiration  ;  and  >t  ha  also 
been  supposed  to  be,  to  some  extent,  an  organ  of  alu 
mentation.  In  man,  its  powers  of  ab^"--?  ^/.^/^S 
organ  of  alimentation,  are  exceedingly  small  ,f  indeed 
it  can  iustly  be  said  to  possess  any  (331).  As  an 
organ  of  "sp'ration,  the  hliman  skin  is  of  mucli  «u>« 
importance.  In  a  healthy  and  vigorous  state,  and 
when  not  too  much  confined  by  clothing,  its  action  on 
the  atmosphere  is  verv  similar  to  that  of  the  lungs 
(506^  -  and  hence  there  are  the  sanie  or  similai  con- 
Sitional  and  functional  lawsof  relation  between  the 
kin  and  the  surrounding  atmosphere  that  here  are 
between  the  lungs  and  atmosphere  and  these  I  sha 
explain  when  I  come  to  speak  of  the  lungs. 
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extended  organ  of  touch,  the  skin  has  constitutional 
relations  to  external  things,  the  general  principles  of 
which  have  already  been  sufficiently  explained  in 
speaking  of  the  other  organs  of  sense  (253). 

721.  The  lungs  are  constituted  with  fixed  and  pre- 
cise laws  of  relation  to  the  external  air.  Pure  air,  I 
have  said  (463),  when  at  tho  very  point  of  truth  in  its 
constitutional  uature,  consists  of  twenty  parts  in  a 
hundred,  by  measure  or  volume,  of  pure  oxygen  gas, 
and  eighty  parts  of  nitrogen  or  azote.  These  are  not 
chemically  combined  (464),  as  oxygen  and  hydrogen 
are  in  water,  but  they  are  thoroughly  mixed  together, 
in  the  proportion  of  one  fifth  part  of  oxygen  with 
■four-fifths  of  azote  ;  and  they  are  held  together,  if  the 
views  of  modern  chemists  are  correct,  by  affinities 
peculiar  to  the  atmospheric  constitution  ;  for  although 
a  given  volume  of  oxygen  is  heavier  than  the  same 
volume  of  azote,  and  therefore,  reasoning  a  priori,  we 
should  conclude  that  oxygen  would  be  much  more 
abundant  in  the  lower  regions  of  the  atmosphere,  and 
that  azote  would  be  much  more  abundant  in  the 
higher  regions  ;  but  the  air  brought  from  the  highest 
point  of  elevation  to  which  any  human  being  has  yet 
ascended,  is  found,  on  analysis,  to  consist  of  precisely 
the  same  qualities  and  proportions  that  the  air  does 
which  is  taken  from  the  lowest  valley.  The  only  ex- 
planation which  the  present  state  of  science  can  afford 
for  this  interesting  fact  is,  that  oxygen,  which  in  its 
pure  state  is  a  little  heavier  than  the  common  atmos- 
phere, and  azote,  which  in  its  pure  state  is  a  little 
lighter  or  less  dense  than  the  common  atmosphere, 
are  thoroughly  mixed  together  in  the  proportions  I 
have  named,  and  constitute  pure  atmospheric  air,  not 
only  in  the  lowest  valleys,  but  on  the  tops  of  the  high- 
est mountains,  and  at  all  known  altitudes  ;  and  these 
substances  are  held  together  in  those  proportions,  by 
laws  of  constitution  peculiar  to  the  atmospheric  air. 
So  that,  if  a  large  quantity  of  oxygen  and  azote  were 
set  free,  they  would  at  once  mix  together,  according 
to  the  constitutional  laws  of  atmospheric  air,  in  the 
proportion  of  one  volume  of  oxygen  with  four  of  azote, 
and  if  there  was  an  excess  of  oxygen,  it  would  sink 
towards  the  earth,  and  remain  in  its  free  state  until 
it  found  something  to  combine  with ;  and,  on  the  other 
hand,  if  there  was  an  excess  of  azote,  it  would  ascend 
up.  This,  then,  is  the  constitutional  nature  which 
God  has  given  to  the  atmospheric  air;  and  he  has 
given  to  each  and  every  individual  vegetable  and  ani- 
mal in  the  whole  organic  world  a  constitutional  nature 
holding  a  fixed  and  precise  relation  to  the  constitu- 
tional nature  of  pure  air.  The  small  quantity  of  car- 
bonic acid  gas  and  the  vapor  which  are  always  found 
in  the  atmosphere  (463),  need  not  be  taken  into  ac- 
count. 

722.  The  human  body,  Jike  other  animal  bodies, 
derives  what  may  properly  be  called  a  portion  of  its 
nourishment,  from  the  atmosphere  (470);  and  this 
nourishment  is  not  only  essential  to  our  existence,  but 
we  canno;  live  many  minutes  without  a  supply  of  it. 
As  a  general  statement,  the  oxygen  alone  is  the  nu- 
tritious principle  of  the  air  which  we  breathe  (472), 
and  the  azote  is  wholly  innutritions.  Pure  air,  then, 
contains  only  one  part  of  nourishment  for  our  bodies, 
mixed  with  four  parts  of  innutritious  substance;  and 
the  lungs  are  obliged  to  receive  this  air  with  its  large 
proportion  of  innutritious  substance,  for  the  sake  of 
receiving  its  small  proportion  of  nutritious  substance, 
which  they  separate  out  and  appropriate  to  the  nour- 
ishment  of  the  system,  by  a  vital  process  which  may 
be  called  pulmonary  digestion  (471). 

723.  Now,  it  may  be  asked,  Why*  would  it  not  be 
an  excellent  plan  to  establish  all  over  the  face  of  the 
earth,  a  vast  multitude  of  large  chemical  laboratories, 
lor  the  purpose  of  analyzing  the  atmosphere,  and  pro- 
curing as  much  pure  oxygen  gas  as  mankind  would 
require  for  their  nourishment,  and  thus  save  the  hu- 
man lungs  from  the  very  laborious  and  wearing  task 


of  separating  the  nutritious  principle  of  the  atmos- 
I)here  from  such  a  large  quantity  of  innutritious  mat- 
ter, and  especially  in  all  cases  of  weak  and  delicate 
lungs  ?  Considering  the  rage  of  mankind  for  concen- 
trated and  stimulating  substances,  it  is  indeed  a  mar- 
vel that  an  enterprise  of  this  kind  has  not  been  un- 
dertaken ;  and  no  doubt  it  would  have  been  long  since, 
if  men  could  have  fell  their  way  in  such  a  mode  of 
pulmonary  stimulation.  But  such  an  artificial  pre- 
paration of  air  for  the  human  lungs  would  be  ruinous 
to  the  lungs,  and  destructive  to  the  whole  body  ;  be- 
cause God  has  organized  man,  and  established  the 
laws  of  vital  power  and  action  within  him,  with  the 
most  fixed  and  precise  relations  to  the  constitutional 
nature  of  atmospheric  air  as  it  is  in  a  natural  and 
pure  state.  He  has  formed  the  Inngs  to  receive  and 
digest  air  that  is  composed  of  four  parts  of  innutritious 
rnatter  and  one  of  nutritious,  and  therefore  every  de- 
viation either  way  from  this  point  of  constitutional 
truth  in  the  character  of  the  air,  must  necessarily  be 
injurious  to  the  lungs,  and  through  them  to  the  whole 
system.  If  we  were  to  breathe  pure  oxygen  gas  or 
air,  there  would  be  a  greatly  increased  action  in  the 
whole  system,  and  all  the  vital  phenomena  would  be 
exceedingly  enhanced  ;  the  lungs  and  other  organs 
would  become  inflamed,  and  the  vital  powers  would 
soon  be  completely  exhausted,  and  the  vital  consti- 
tution destroyed.  On  the  other  hand,  if  we  were  to 
breathe  pure  azote,  we  would  instantly  suffocate,  be- 
cause it  is  wholly  innutritious  of  itself,  and  therefore 
cannot  alone  support  respiration  (465).  Just  in  pro- 
portion as  the  air  we  breathe  deviates  from  the  con- 
stitutional truth  of  pure  atmospheric  air  to  an  excess 
of  oxygen,  the  vital  action  and  exhaustion  of  our  sys- 
tem are  increased,  the  functional  power  of  the  lungs 
is  diminished,  the  general  principles  of  disease  are 
developed,  and  life  is  abbreviated.  And  just  in  pro- 
portion as  the  air  we  breathe  deviates  in  the  other  di- 
rection to  an  excess  oT  azote,  the  function  of  respira- 
tion becomes  depressed,  laborious,  and  imperfect,  the 
blood  and  all  other  substances  of  the  body  suffer  a 
commensurate  deterioration  (474),  all  the' functions 
in  the  system  languish,  the  lungs  and  other  organs 
lose  their  most  healthy  tone  and  elasticity,  and  the 
whole  system  tends  to  disease  and  decay.  When  these 
deviations  in  either  direction  are  exceedingly  small 
at  first,  and  gradually  increased,  we  may  not  be  sen- 
sible from  immediate  and  distinctly  marked  manifes- 
tations that  the  air  which  we  breathe  is  not  best  adap- 
ted to  our  lungs  ;  nay,  indeed,  we  may  so  far  deprave 
our  lungs  that  they  will  prefer  the  presence  of  air 
which  is  loaded  with  the  poisonous  odor  of  tobacco,  to 
the  presence  of  pure  air  (287,  290,  296,  696).  Never- 
theless  it  is  most  strictly  true,  that  all  deviations  to 
an  excess  either  of  oxygen  or  of  azote,  in  the  air  we 
breathe,  are  commensurately  injurious  to  the  lungs 
and  to  the  whole  system.  We  are  therefore  so  organ- 
ized in  relation  to  the  constitutional  uature  of  pure  air, 
that  the  innutritious  property  of  the  air  is,  in  its  true 
constitutional  proportion,  just  as  important  to  the  per- 
manent welfare  of  our  lungs  and  our  whole  system, 
as  the  nutritious  property  is.  I  have  entered  thus 
fully  into  the  explanation  of  the  constitutional  laws 
of  relation  between  the  lungs  and  the  atmospheric 
air,  mainly  because  there  is,  in  this  respect,' the  most 
perfect  analogy  between  the  lungs  and  the  alimentary 
canal. 

CONSTITUTIONAL  RELATIONS  Or  THE  ALIMENTARY 
CANAL. 

724.  The  human  stomach  with  the  intestinal  tube, 
I  have  said  (687),  is  constituted  with  the  most  fixed 
and  precise  relations  not  only  to  the  blood  and  all  the 
other  substances  of  the  body,  and  all  the  other  organs 
of  the  system,  but  also  to  those  foreign  or  external 
substances  designed  by  our  Creator  for  our  aliment 
(688).    The  direct  and  important  relations  between 
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the  stomach  and  the  teeth  we  have  already  contem- 
plated (715),  and  seen  thatprecisely  thatkind,  quality, 
and  condition  of  food  which  are  best  for  the  teeth,  are 
best  for  the  stomach,  after  having  been  subjected  to 
the  function  of  the  teeth  ;  and  that  the  more  perfectly 
the  function  of  the  teeth  is  performed,  the  better  the 
masticated  food  is  prepared  for  the  function  of  the 
Stomach  (717).  The  stomach,  it  will  be  remembered, 
besides  the  mucous  membrane  which  lines  it  on  the 
inside  (338),  and  the  peritoneal  coat  which  envelopes 
it  on  the  outside  (350),  has  a  muscular  coat  (347),  of 
which  one  set  of  fibi'es  run  lengthwise  of  the  organ, 
and  another  set  run  around  it,  at  right  angles  with 
the  first,  or  nearly  so ;  and  a  third  set  of  oblique  or 
spiral  fibres,  continuing  from  the  oesophagus,  and 
being  distributed  mostly  to  the  large  end  of  the  organ. 
Simply  as  a  digestive  organ,  the  stomach,  it  will  be 
remembered,  is" supplied  from  the  domain  of  organic 
life  (231)  with  three  sets  of  nerves  (230)  :  first,  those 
which  belong  to  its  blood-vessels  concerned  in  nour- 
ishing its  tissues,  and  those  which  belong  to  its  secre- 
ting and  absorbing  vessels  ;  second,  the  nerves  which 
convey  the  stimulus  of  motion  from  the  centre  of  per- 
ception and  action  to  the  muscular  tissue  of  the  organ  ; 
and  third,  the  nerves  of  organic  sensibility,  by  which 
the  stomach  is  sensible  of  the  presence  and  properties 
of  the  substance  received  into  it  (429). 

725.  Our  infinitely  wise  and  good  Creator,  I  affirm, 
has  organized  man  to  subsist  on  certain  substances, 
which  He  had  previously  created  with  fi.^ed  consti- 
tutional natures  and  properties  ;  and,  therefore,  there 
is  a  perfect  constitutional  adaptation  of  our  organs  to 
those  substances,  and  of  those  substances  to  our  organs 
(688).  And  as  God  created  man  to  be  the  lord  of  the 
earth,  and  to  occupy  all  portions  of  it,  he  constituted 
him  with  a  wide  raiige  of  adaptability  to  meet  the  ex- 
igencies of  the  circumstances  arid  conditions  in  which 
he  might  be  placed  ;  but  always,  of  necessity,  under 
this  great  and  immutable  law,  that  in  proportion  as 
man  turns  aside  from  the  truth  of  his  natural  and  per- 
fect constitutional  adaptation,  and  educates  himself,  by 
virtue  of  his  constitutional  adaptability,  to  habits,  cir- 
cumstances, and  conditions  less  adapted  to  the  truth  of 
his  constitutional  nature,  he  impairs  all  the  powers  of 
that  nature,  and  abbreviates  his  existence. 

726.  In  its  constitutional  nature,  every  substance 
has  properties  adapted  to  the  end  or  ends  for  which  it 
was  created  ;  and  this  is  strictly  true  of  all  substances 
designed  for  human  aliment  (090)  ;  and,  therefore, 
the  human  organs  have  capacities  and  powers  perfect- 
ly adapted  to  these  properties  (294,  296).    Hence  we 
have  organs  with  the  special  sense  of  sight,  adapted 
to  the  visual  properties  of  things  ;  organs  with  the 
special  sense  of  hearing,  adapted  to  the  auditory  pro- 
perties of  things;  an  organ  with  the  special  sense  of 
smell,  adapted  to  the  olfactory  properties  of  things, 
or  to  odors;   an  organ  with  the  special  sense  of 
taste,  adapted  to  the  gustatory  property  of  things 
(656)  ;  and  the  sense  of  touch,  adapted  to  the  tangible 
properties  of  things  (242)  ;  and  each  of  these  proper- 
ties is  the  natural  and  appropriate  stimulus  of  the 
special  sense  adapted  to  it.    These  organs  which  I 
have  now  enumerated,  all  pertain  to  animal  life,  and 
are  endowed  with  animal  sensibilities  (292)  ;  but  the 
organs  belonging  to  the  domain  of  organic  life,  are 
endowed  with  organic  sensibilities  equally  deterrni- 
nate  and  equally  specific  in  relation  to  the  properties 
of  things  designed  to  be  their  natural  and  appropriate 
stimuli  (296).    And  hence,  the  nerves  of  organic  sen- 
sibility belonging  to  the  human  stomach  (724),  in  a 
perfectly  normal  and  nndepraved  state,  are  endowed 
with  a  special  organic  sense  by  which  they,  with  the 
most  perfect  accuracy  and  exquisite  delicacy,  perceive 
and  appreciate  the  specific  alimentary  stimulus  of 
every  substance  received  into  the  gastric  cavity,  and 
instantly  convey  the  impression  which  they  receive  to 
the  centre  of  perception  and  action  (220)  which  pre- 


sides over  the  function  of  the  stomach,  and  which  im- 
mediately calls  up  those  powers  requisite  for  the  per- 
formance of  the  function  of  that  organ,  according  to 
the  character  of  the  stimulus  perceived  (429). 

727.  While  the  stomach  is  preserved  in  a  perfectly 
healthy  and  undepraved  state,  its  organic  sensibility 
enables  it  to  detect  and  appreciate  with  the  utmost 
accuracy,  both  the  quality  of  the  stimulus,  and  the 
degree  of  stimulation  ;  and  consequently  enables  it  to 
discriminate,  with  the  same  accuracy,  between  those 
substances  which  are  best  adapted  to  the  vital  inter- 
ests of  the  system,  and  those  which  are  pernicious  or 
offensive,  or  even  less  adapted  to  the  vital  wants. 
When  the  quality  and  quantity  of  the  substance  re- 
ceived into  the  stomach  are  best  adapted  to  the  vital 
interests  of  the  system,  the  stimulation  of  this  organ 
is  sympathetically  diffused  over  the  whole  system 
(297),  and  the  whole  organic  domain  within  us  re- 
joices under  its  healthful  influence,  and  we  have  an 
animal  and  intellectual  and  moral  consciousness,  not 
of  a  local  organic  stimulation,  but  of  a  general  buoy- 
ancy of  spirits,  and  intellectual  spi-ightliness,  and 
moral  enjoyment  (305)  ;  and  when  any  pernicious  or 
oflFensive  substance  is  introduced  into  the  stomach, 
this  organ  in  its  integrity  instantly  detects  its  cha- 
racter, and  if  necessary  for  the  security  of  the  vital 
interests,  promptly  gives  the  alarm  to  the  whole  orga- 
nic domain,  and  when  requisite,  causes  a  manifestation 
of  strong  symptoms  in  the  domain  of  animal  life  (300). 

728.  But  this  special  organic  sense  of  the  stomach, 
like  the  special  animal  sense  of  taste  and  smell  (094, 
697),  may  be  exceedingly  depraved,  and  even  totally 
destroyed  ;  so  that  the  stomach  may  become  not  only 
wholly  destitute  of  the  power  to  perceive  and  appre- 
ciate  the  quality  of  the  stimulus  which  acts  upon  it, 
and  to  discriminate  between  those  substances  which 
are  salutary  and  those  which  are  pernicious  to  the 
system,  and  thus  be  reduced  to  the  mere  ability  to 
appreciate  the  degree  of  its  stimulation,  but  it  may 
even  be  made  to  prefer  those  substances  which  are 
decidedly  pernicious  to  the  vital  interests  ;  because, 
in  its  depravity,  it  is  so  adapted  to  the  stimulating 
properties  of  those  substances,  that  it  receives  from 
them  the  most  satisfactory  degree  of  stimulation. 

729.  But  the  stomach,'  as  we  have  seen  (298),  is 
too  important  an  organ  in  the  vital  economy,  and  too 
directly  and  powerfully  related  to  all  the  other  organs 
of  the  system,  to  sink  to  this  state  of  depravity  alone 
(511).    By  direct  sympathetic  irritations,  and  by  the 
deterioration  of  functional  results,  the  whole  system 
is  made  to  partake  of  the  depravity  of  the  stomach  ; 
and  in  this  state  of  things,  substances  of  the  most  per- 
nicious character  may  be  habitually  thrown  into  the 
gastric  cavity,  and  either  rapidly  or  slowly  destroy 
the  constitutional  powers  of  the  system,  and  work  out 
disease  and  death  (448).    And  because  the  stomach 
has  no  longer  any  power  to  detect  and  appreciate  the 
true  character  of  those  substances,  and  therefore  has 
neither  the  disposition  nor  the  power  to  give  any 
alarm  of  danger  to  the  organic  domain,  but  remains 
quiet  and  even  satisfied  with  their  presence,  while 
thev  are  perpetrating  their  deeds  of  death,  we,  as  ani- 
jnal's  and  as  intellectual  and  moral  beings,  remain 
wholly  unconscious  of  this  state  of  things,  and  ear 
nestly  contend  for  the  safety  of  our  habits  and  condi 
tions,  on  the  ground  that  our  stomachs  are  satisfied 
with  them,  and  therefore  our  experience  proves  them 
to  be  good.    Moreover,  in  this  general  condition  of 
the  system,  the  stomach  not  only  loses  the  power  to 
discriminate  between  good  and  evil,  and  to  give  the 
proper  alarm  when  the  vital  interests  are  in  jeopardy, 
but  it  also,  to  a  very  great  extent,  loses  the  power  of 
manifesting  true  and  proper  symptoms  ;^'»en  it  is 
itself  actually  diseased.    And  it  is  a  most  fearful  iact, 
as  we  have  seen  (510),  that  extensive  disease  may  ex- 
ist in  the  alimentary  canal,  and  gradually  increase 
for  a  long  time,  and  even  terminate  in  death,  with 
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out  being  manifested  by  any  of  those  symptoms  wliich 
leaf)  either  the  subject  or  the  physician  to  suspect  it. 
I  have  found  in  post  mortem  examinations,  astonish- 
ingly extensive  disease  pervading-  the  whole  stomach 
and  intestines,  of  a  character  whicli  indicated  a  pro- 
gress of  many  years,  and  yet  the  subject  was  not  dur- 
ing  life  in  the  least  sensible  of  its  existence. 

730.  This  deeply  interesting  fact  has  been  consi- 
dered as  wholly  inexplicable  upon  any  known  phy- 
siological or  pathological  principles ;  and  it  is  very 
certain  that  those  principles  which  I  have  just  stated 
are  the  only  ones  which  can  afford  a  satisfactory  and 
correct  explanation  of  the  phenomena  in  the  case. 
While  the  system  is  in  a  pure  state,  and  the  organs 
are  undepraved,  the  alimentary  canal  will  always 
promptly  detect  the  presence  of  any  morbific  or  dis- 
turbing cause,  and  with  perfect  integrity  exhibit  the 
most  distinct  and  unequivocal  symptoms  of  morbid 
conditions  and  affections,  or  functional  derangements. 
But  when  the  natural  sensibilities  and  sympathies  of 
the  system  hare  been  depraved  and  crippled  by  habi- 
tual violations  of  the  laws  of  constitution  and  relation, 
the  alimentary  canal  is  robbed  of  its  power  to  appre- 
ciate discriminately  the  character  of  such  causes,  and 
to  awaken  such  sympathetic  manifestations  as  dis- 
tinctly indicate  its  disturbances  and  its  diseases  ;  and 
therefore,  like  an  individual  who  has  been  deprived 
of  his  eyes  and  tongue,  it  necessarily  submits  to  the 
gradual  and  continual  encroachments  of  depraving 
and  diseasing  causes,  without  the  power  to  perceive  or 

I  to  tell  what  harms  it,  till  the  accumulation  of  wrongs 
becomes  too  great  for  vital  endurance,  and  the  gene- 
ral indignation  of  the  system  is  roused  into  an  acute 
disease,  which  either  throws  off  the  oppression,  or  the 
vital  powers  sink  under  the  conflict,  and  death  en- 
sues ;  or  else  the  alimentary  canal,  or  some  other  part 
more  debilitated  or  morbidly  predisposed,  becomes  the 
seat  of  slowly  progressing  local  disease.  When  the 
lungs,  liver,  or  any  other  organ  whose  natural  sensi- 
bilities are  less  depraved  than  those  of  the  alimentary 
canal,  becomes  the  seat  of  local  chronic  disease,  the 
symptoms  of  such  disease  are  always  less  obscure  and 
equivocal ;  but  when  the  stomach  and  intestinal  canal 
become  the  seat  of  chronic  disease,  not  induced  by 
any  one  violent  cause,  but  by  the  constant  and  long". 

■    continued  irritations  almost  universal  in  civic  life, 

i    and  indeed  throughout  the  human  world,  the  depraved 

:  and  crippled  organ  has  no  power  to  announce  its  diffi- 
culties in  distinct  and  unequivocal  symptoms. 

[       731.  It  is  true  that  symptoms  of  disease  somewhere 

I  within  the  vital  domain  might  be  detected  by  an  accu- 
rate observer  ;  but  these  are  often  so  purely  sympa- 
thetic, and  so  remote  from  the  real  seat  of  the  disease, 

\  and  so  ambiguous  in  their  character,  that  it  is  impos- 
sible to  derive  any  correct  and  definite  information 

1  from  them.  It  is  true  also,  that  when  long-continued 
abuses  accumulate  oppression  upon  the  system,  till 
the  diseased  organ  can  no  longer  bear  it  quietly,  mor- 
bid  sympathies  are  aroused,  and  all  the  instinctive 

I  energies  of  organic  life  are  sometimes  thrown  into  a 
blind  and  terrible  agony  to  remove  the  oppression ; 
and  in  some  cases,  the  powers  of  animal  life  are  to  a 
considerable  extent,  or  even  totally  involved  ;  so  that 
spasms,  cramps,  convulsions,  delirium,  and  even  an 
entire  suspension  of  animal  life,  result.  But  these 
symptoms,  though  dreadfully  violent,  do  not  by  any 

,    means  distinctly  indicate  local  disease,  and  still  less 

,  do  they  point  out  the  seat  of  such  disease.  Thus,  by 
violating  the  constitutional  laws  of  relation  in  regard 
to  the  alimentary  canal,  we  not  only  destroy  its  integ- 
rity in  health,  but  also  take  away  its  power  to  make 
known  its  morbid  conditions,  and  thereby  the  vital 

i    interests  of  our  bodies  are  doubly  endangered. 

I  732.  It  is  exceedingly  unfortunate  for  mankind, 
that  very  few  are  capable  of  discriminating  between 
the  natural  and  healthy  sensibilities  of  an  undepraved 
stomach,  and  the  morbid  irritability  of  a  depraved 
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stomach  ;  although  the  distinction,  to  a  properly  en- 
lightened  mind,  is  very  broad  and  manifest.  The 
morbid  irritability  of  a  depraved  stomach  renders  it 
exceedingly  capricious  and  peevish,  and  causes  it  to 
reject  or  receive  things  without  any  regard  to  the 
true  interests  of  the  vital  economy  ;  the  natural  and 
healthy  sensibilities  of  an  undepraved  stomach,  on  the 
other  hand,  cause  it  always,  at  proper  times,  to  receive 
in  proper  quantities  and  conditions,  with  great  satis- 
faction,  those  substances  which  are  adapted  to  the  real 
and  true  wants  of  the  vital  economy,  and  promptly 
to  reject,  or  strongly  to  complain  of,  those  substances 
which  are  unfriendly  to  the  vital  interests.  Yet  most 
men  exceedingly  deprecate  the  integrity  of  a  healthy 
and  undepraved  stomach,  because  it  faithfully  tells 
them  when  they  violate  its  constitutionallaws  of  rela- 
tion,  and  causes  them  that  distress  as  a  penalty  of 
their  transgression,  which  God  in  benevolence  de- 
signed to  restrain  them  from  those  trespasses  which 
are  destructive  to  health  and  life.  They  call  such  a 
stomach  weak  and  out  of  order,  and  greatly  prefer 
one  that  will  receive  all  manner  of  unclean  things 
without  any  resistance  or  complaint ;  and  conse- 
quently they  condemn  as  exceedingly  pernicious  those 
habits  of  life  which  restore  the  depraved  stomach  to 
its  natural  and  healthy  sensibilities.  They  are  given 
up  to  strong  delusion,  that  they  may  believe  a  lie, 
and  that  they  may  perish,  because  they  receive  not 
the  love  of  the  truth,  but  prefer  the  pleasure  of  un- 
righteously gratifying  their  sensual  appetites. 

733.  In  relation  to  the  digestive  organs  of  the  hu- 
man body,  every  foreign  substance  designed  for  hu- 
man aliment,  or  from  which  the  body  can  derive  nour- 
ishment, possesses,  in  its  constitutional  nature,  a  stim- 
ulating qiiality  specifically  proportionate  in  power  to 
its  quantity  of  nourishment.  Some  substances  are 
much  more  nourishing  and  less  stimulating  than 
others  ;  some  are  much  more  stimulating  and  less 
nourishing;  and  there  are  also  some  substances  in 
nature  which  are  purely  stimulating,  without  affording 
any  nourishment.  These  last,  of  course,  are  nerer 
to  be  used  as  articles  of  food,  but  used  only,  if  at 
all,  as  remedial  agents,  in  pai-ticular  conditions  of  the 
system. 

734.  By  the  stimulating  properties  of  those  substan- 
ces which  are  designed  for  our  daily  food,  our  digestive 
organs,  in  a  healthy  and  undepraved  state,  are  excited 
to  the  performance  of  their  functions  ;  and  in  being 
thus  excited,  they  always  necessarily  suffer  an  ex- 
haustion of  vital  power  and  waste  of  substance  (376) 
commensurate  with  the  degree  and  duration  of  the 
excitement.  But  the  replenishing  and  nourishing 
economy  of  the  system  is  continually  carried  on,  to 
counteract  these  effects,  and  sustain  the  organs  in  the 
regular  performance  of  their  functions  (393).  Yet  if 
the  excitement  is  very  intense,  the  exhaustion  is  too 
rapid  for  the  replenishing  economy,  and  the  organ 
is  porportionably  debilitated  and  prostrated,  and  a 
deeper  and  more  painful  sense  of  exhaustion  is  felt 
(508). 

735.  Now  then,  it  is  very  certain  and  very  obvious 
that  those  proper  alimentary  substances  whose  stim- 
ulating power  is  barely  sufficient  to  excite  a  full  and 
healthy  performance  of  the  functions  of  the  digestive 
organs,  in  the  appropriation  of  their  nourishment  to 
the  system,  are  most  conducive  to  the  vital  welfare  of 
the  body  in  all  respects,  causing  all  the  vital  processes 
of  assimilation  and  organization  to  be  most  perfectly 
performed,  without  any  unnecessary  expenditure  of 
vital  power,  and  thus  contributing  in  the  highest 
degree  to  the  most  permanent  and  uniform  health  and 
the  greatest  longevity  ;  for  every  degree  of  stimulating 
power  beyond  this,  necessarily  increases  the  vital  ex- 
haustion, without  contributing  in  .my  measure  to  the 
welfare  of  the  body.  For  illustration,  suppose  we  have 
one  article  of  food  which  contains  fifty  per  cent,  of 
perfectly  healthy  nourishment  with  fifty  per  cent,  of 
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stimulating  power,  and  another  article  of  food  con- 
taining thirty-seven  and  a  half  per  cent,  of  perfectly 
healthy  nourishment,  with  sixty-two  and  a  half  per 
cent,  of  stimulating  power  ;  and  suppose  that  the  first 
article  contains  stimulating  power  sufficient  to  excite 
the  digestive  organs  to  a  full  and  healthy  performance 
of  their  functions  in  appropriating  its  nourishment  to 
the  wants  of  the  system  :  then,  hy  taking  the  second 
article,  we  should  receive  in  proportion  to  the  quanti- 
ty of  nourishment,  twenty-five  per  cent,  more  of  stim- 
ulating power ;  and  the  results  would  be  these.  The 
organs  would  be  proportionably  more  exhausted,  the 
vital  processes  of  assimilation  and  organization  would 
be  more  rapidly  and  less  perfectly  performed  (034), 
health  would  be  less  uniform  and  secure,  and  life 
would  be  shortened.  And  all  these  effects  are  produ- 
ced to  a  yet  more  injurious  extent  by  the  habitual 
use  of  the  pure  stimulants  with  the  nutritious  articles 
of  food,  because  in  a  healthy  state  of  the  organs  they 
are  entirely  unnecessary,  and  only  serve  to  increase 
the  exhaustion  of  the  organs  and  to  deteriorate  the 
functional  results  ;  and  if  by  any  means  the  organs 
have  been  reduced  to  a  state  in  which  they  seem  to 
require  something  more  than  the  natural  stimulus  of 
the  food,  to  excite  them  to  the  performance  of  their 
functions,  then  are  they  really  so  much  the  less  able 
to  bear  the  action  of  the  pure  stimulants,  and  so  much 
the  less  qualified  to  perform  their  functions  with  in- 
tegrity ;  and  the  consequence  is  not  only  exhaustion, 
but  irritation  and  debility,  and  the  development  of 
disease  (.508). 

736.  It  is,  therefore,  one  of  the  most  important 
laws  of  the  vital  economy,  that  that  aliment  which  is 
most  perfectly  assimilated  and  incorporated  by  the 
vital  functions,  with  the  least  expence  of  vital  power, 
is  best  adapted  to  the  wants  of  the  system,  and  most 
conducive  to  health  and  long  life  (634),  and  to  the 
highest  and  best  condition  of  human  nature  in  all 
respects. 

737.  Like  the  atmospheric  air  (721),  all  those  sub- 
stances in  nature  designed  for  human  aliment,  are 
composed  of  cei-tain  proportions  of  nutritious  and  innu- 
tritions matter;  and  the  alimentary  canal,  like  the 
lungs  (722),  is  constituted  with  determinate  relations 
to  the  constitutional  nature  of  alimentary  substances 
in  this  respect.    I  do  not  say  that  the  stomach,  like 
the  lungs,  is  constituted  to  receive  natural  substances 
containing  precisely  one  volume  of  nutritious,  with 
four  volumes  of  innutritions  matter,  but  that  the 
stomach  and  intestines  are,  like  the  lungs,  really  and 
truly  constituted  to  receive  substances  composed  of 
both  nutritious  and  innutritions  matter  (428) ;  arid 
that  there  is  somewhere  a  point  of  truth  in  the  pro- 
portions best  adapted  to  the  constitution  and  func- 
tional powers  of  the  alimentary  canal,  and  the  vital 
welfare  of  the  whole  system  ;  and  that  so  far  as  we 
vary  from  this  point  of  truth,  by  increasing  or  dim- 
inishing the  proportion  of  the  nutritious  to  the  innu- 
tritious  matter  of  our  food,  we  do,  as  a  general  fact, 
injure  the  alimentary  canal,  and  through  it,  the  whole 
b«dy.    And  it  is  very  certain  that  too  great  a  propor- 
tion of  nutritious  matter  in  our  food  is  little  less  dan- 
gerous to  our  digestive  organs,  and  to  the  vital  inter- 
ests generally,  than  too  small  a  proportion.    If  the 
human  stomach  had  been  designed  to  receive  only 
nutritious  matter,  the  intestinal  tube  would  be  an 
unnecessary  appendage  to  it.    But  every  thing  in  the 
anatomical  structure  and  physiological  powers  of  the 
alimentary  canal  clearly  and  fully  demonstrates  that 
it  is  constituted  with  wise  and  determinate  relations 
to  natural  alimentary  STibstances  composed  of  nutri- 
tious and  innutritions  matter,  and  all  experience  cor- 
roborates this  demonstration.    It  is  the  duty  of  the 
alimentary  canal  to  receive  these  substances,  at  proper 
times  and  in  proper  quantities,  after  they  have  been 
thoroughly  masticated  and  insalivated  in  the  mouth, 
and  completely  to  dissolve  them  or  separate  their  nu- 


tritious from  their  innutritions  matter,  and  convert 
the  nutritious  matter  into  chyme  (420),  and  present 
this  to  the  absorbing  mouths  of  the  lacteals,  and  then 
to  remove  the  fecal  or  innutritions  residuum  from  the 
organic  domain  (446). 

738.  If,  therefore,  instead  of  supplying  the  alimen- 
tary organs  with  food  composed  of  due  proportions  of 
nutritious  and  innutritions  matter,  we  artificially  sep- 
arate the  nutritious  from  the  innutritions  (723),  and 
supply  the  alimentary  organs  only  with  the  concen- 
trated nutritious  matter,  we  shall  soon  destroy  the 
functional  powers  of  the  organ,   break  down  the 
general  function  of  nutrition,  and  cause  atrophy  and 
death.     Many  experiments  have  been  made  by  Ma- 
gendie  and  other  distinguished  physiologists  to  demon- 
strate the  truth  of  this  doctrine;  and  notwithstanding 
there  has  been  abundance  of  inaccuracy,  both  in  the 
mode  of  the  experiments  and  in  the  reasonings  found- 
ed on  them,  yet  the  general  results  fully  corroborate 
the  a  priori  physical  reasonings  which  I  have  just 
presented.    Magendie  found  that  dogs  fed  on  sugar 
and  distilled  water  began  to  droop  in  a  few  days,  and 
gradually  to  become  more  and  more  emaciated  and 
weak,  and  finally  became  diseased  with  ulcers,  and 
died  in  about  a  month.    Similar  experiments  were 
made  with  olive  oil,  gum  Arabic,  butter,  superfine 
flour  bread,  and  some  other  articles,  each  given  sep- 
arately and  exclusively,  with  water,  to  different  dogs; 
and  the  results  were  nearly  identical  in  all  the  cases ; 
the  dogs  soon  began  to  droop,  their  appetites  became 
impaired,  and  they  became  extremely  emaciated,  and 
died  in  little  more  than  a  month.    Led  away  by  the 
ruling  propensity,  so  common  among  the  modern 
physiologists,  to  account  for  all  the  phenomena  of  the 
vital  doipain  upon  chemical  principles  (151),  Magen- 
die conjectured  that  these  effects  were  caused  by  the 
want  of  azote  in  the  substances  on  which  the  dogs 
were  ffed  ;  but  we  have  seen  (455)  that  such  conjec- 
tures are  not  sustained  by  any  correct  principles  in 
physiological  science.    It  is  not  in  the  power  of  chem- 
istry in  the  least  possible  degree  to  ascertain  what 
substances  the  alimentary  organs  of  the  living  animal 
body  require  for  the  nourishment  of  the  body,  nor 
from  what  chemical  elements  the  organic  elements  are 
formed,  nor  with  what  laws  of  arrangement  they  are 
constituted  (122).     Other  physiologists,  by  similar 
experiments  and  results,  have  been  led  to  the  conclu- 
sion, that  VAniETY  of  aliment  is  essential  to  animal 
existence  and  health.    This,  however,  though  it  may 
be  true  of  some  particular  animals,  cannot  be  asserted 
as  a  general  law. 

739.  But  it  is  a  general  law,  established  in  the  con- 
stitutional nature  of  things,  and  extending  at  least  to 
all  thevertebrated  animals,  that  alimentary  substances 
composed  of  both  nutritious  and  innutritions  matter 
are  necessary  to  sustain  the  functional  powers  of  the 
alimentary  organs,  and  therefore  essential  to  animal 
life  and  health.  Some  species  of  animals  require  a 
greater  proportion  of  innutritions  matter  in  their  food 
than  others,  but  all  require  some.  This  great  physi- 
ological law  solves  all  the  phenomena  of  Magendie's 
experiments,  without  the  help  of  chemical  science, 
and  all  correct  experiments  of  the  kind  fully  confirm 
its  truth.  Thus,  if  dogs  be  fed  on  sugar  and  water, 
they  will  die,  in  the  manner  I  have  stated ;  but  if  a 
considerable  proportion  of  saw-dust  be  mixed  with  the 
sugar,  they  will  not  die,  but  they  will  thrive  and  do 
well,  although  they  are  naturally  carnivorous  animals. 
If  dogs  be  fed  on  superfine  whea*-flour  bread  and 
water,  they  will  die  in  about  seven  weeks  ;  but  if  they 
be  fed  on  bread  made  of  the  whole  natural  substance 
of  the  wheat,  or  on  unbolted  wheat-meal  bread  and 
water,  thev  will  live  and  do  well.  An  ass  fed  on  rice 
will  die  in  about  fifteen  days,  but  if  a  large  quantity 
of  cut  straw  be  mixed  with  the  rice,  he  will  thrive  on 
it.  Horses  fed  exclusivelv  on  meal  or  grain  will  die 
in  a  short  time  ;  but  mix  their  meal  or  grain  with  a 
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suitable  proportion  of  cut  straw  or  wood  shavings,  and 
they  will  thrive  and  become  fat.  And  it  is  an  interes- 
ting fact  that  if  horses  be  fed  on  grain  alone,  with 
water,  for  a  number  of  days,  they  will  instinctively 
gnaw  the  boards,  or  whatever  woody  substance  is  with- 
in  their  reach. 

The  following  interesting  statements  are  of  the  most 
unquestionable  authority,  and  may  be  relied  on  with 
the  utmost  confidence. 

740.  About  forty  years  since,  Captain  Josiah  Hus- 
sey  sailed  from  Boston  with  a  deck  load  of  horses,  for 
the  West  Indies.    They  had  been  out  but  a  few  days, 
when  a  severe  gale  came  on,  and  carried  away  all  their 
hay,  and  drove  them  a  considerable  distance  out  of 
their  course.    There  was  plenty  of  grain  below  the 
hatches,  and  Captain  Hussey  was  obliged  to  feed  his 
horses  entirely  on  grain.    For  a  few  days  the  horses 
seemed  to  do  tolerably  well,  and  then  tfiey  began  to 
droop,  and  lose  their  appetite,  and  languish,  and 
finally  they  began  to  die  one  after  another,  rapidly; 
and  Captain  Hussey  was  apprehensive  that  he  should 
lose  all  he  had  on  board  before  he  got  into  port.  In 
this  emergency,  seeing  the  horses  eagerly  gnawing 
the  scantling  and  spars  within  their  reach,  he  ordered 
his  hands  to  take  a  drawing  knife  and  shave  up  a 
quantity  of  stave  timber  which  he  had  on  board,  and 
give  the  shavings  to  the  horses  with  their  grain.  The 
horses  devoured  these  shavings  with  greediness,  and 
soon  began  to  recover  their  health  and  spirits,  and  no 
more  of  them  died,  but  they  all  continued  to  improve 
till  they  got  into  port. 

741.  '  About  thirty  years  ago, '  says  Governor  Wil- 
liam King,  of  Maine,' '  I  went  to  the  West  Indies, 
and  during  my  voyage  became  acquainted  with  the 
following  fact,  which  may  be  relied  on  as  strictly 
true.  A  vessel  from  New  England,  with  a  deck  load 
of  horses,  bound  to  the  West  Indies,  was  overtaken 
by  a  violent  gale,  which  swept  away  all  the  hay  on 
board,  and  carried  away  the  masts.  The  captain  was 
obliged  to  feed  his  horses  on  corn.  After  a  while  they 
began  to  droop  and  to  lose  their  appetite,  and  at  length 
wholly  refused  to  eat  their  grain,  and  began  to  gnaw 
the  scantling  and  spars  within  their  reach,  and  to 
bite  at  the  men,  and  every  thing  else  that  came  in 
their  way.  The  captain  threw  pieces  of  wood  before 
them,  which  they  immediately  began  to  eat.  After 
this,  he  regularly  supplied  them  with  a  quantity  of  ce- 
dar  shingles,  which  they  eagerly  ate  as  they  would 
hay,  and  soon  recovered  their  appetite  for  their  grain, 
and  improved  in  health  and  sprightliness,  and  continu- 
ed to  do  weU  on  their  food  of  corn  and  cedar  shingles, 
till  they  got  into  port.' 

742.  'About  the  first  of  December,  1800,'  says 
Captain  John  Mathews,  of  Maine,  '  I  left  Bath,  in 
the  schooner  Betsey,  with  a  deck  load  of  cows,  oxen, 
horses,  and  one  mule.  Expecting  to  have  a  short 
passage,  I  took  but  little  hay  ;  when  we  had  been  out 
several  days,  a  gale  came  on  which  swept  away  most 
of  our  hay,  and  drove  us  so  far  out  of  our  course,  that 
we  were  fourteen  days  without  hay  before  we  made 
the  island  of  Bermuda.  We  had  a  plenty  of  corn  and 
potatoes  on  board,  with  which  we  fed  our  stock.  After 
three  or  four  days,  the  stock  all  began  to  be  indisposed, 
and  to  droop  and  to  be  unwilling  to  eat  the  food  we 
gave  them ;  and  they  seemed  to  be  very  uneasy,  and 
to  crave  something  which  they  had  not ;  and  the  mule 
began  to  gnaw  a  spruce  spar  which  lay  before  him. 
This  suggested  to  me  the  thought  that  my  stock  all 
required  more  woody  matter  with  their  food,  and  I 
immediately  caused  some  spruce  and  oak  spars  to  be 
shaved  up  with  a  drawing  knife,  and  gave  the  shav- 
ings to  the  stock.  All  the  young  cattle  and  horses 
and  the  mule  ate  these  shavings  greedily,  and  were 
very  soon  improved  in  their  health,  and  continued  to 
do  well  the  remaining  part  of  the  voyage.  The  mule 
ate  them  more  freely  than  any  other  animal  on  board 
and  he  improved  most.    Indeed  he  was  quite  plump 


and  sleek  when  we  arrived  in  port.  Some  of  the  older 
cattle  and  horses  would  not  eat  the  shavings,  and 
every  one  of  these  died  before  we  got  in.  About  the 
year  1830, '  continues  Captain  Mathews,  '  returning 
from  Bonavista,  one  of  the  Cape  de  Verd  Islands,  I 
brought  several  goats  with  me.  Having  no  hay  on 
board,  I  fed  them  with  grain  and  shavings.  They 
came  every  day  as  regularly  for  their  shavings  as  they 
did  for  their  grain,  and  ate  them  as  greedily.' 

743.  '  Some  years  since,'  says  William  Richardson, 
Esq.,  of  Bath,  Maine,  '  I  spent  a  number  of  weeks  on 
the  island  of  Bermuda,  in  the  West  Indies.  The 
family  with  which  I  boarded  had  a  cow,  which  they 
kept  almost  entirely  on  grain.  I  used  to  go  nearly 
every  day  regularly  into  a  ship-yard  that  was  near 
the  house,  and  sit  there  by  the  hour;  and  I  invariably 
observed  that  the  cow  would  come  every  day,  and  eat 
freely  and  even  greedily  of  the  shavings  and  chips  in 
the  yard.  At  the  time  I  could  not  well  account  for 
this,  but  supposed  she  ate  them  to  satisfy  hunger,  but 
I  am  now  convinced  that  she  instinctively  took  this 
method  of  supplying  herself  with  a  due  proportion  of 
innutritions  substance,  the  grain  on  which  she  was 
fed  being  a  too  concentrated  form  of  food  for  her  or- 
gans.' Innumerable  facts  of  this  kind  might  be  col- 
lected, both  in  regard  to  herbivorous  and  carnivorous 
animals  ;  and  the  whole  history  of  the  human  species, 
in  civilized  life  at  least,  is  replete  with  demonstrations 
of  the  same  great  physiological  principle. 

744.  Children  whose  food  for  a  considerable  time 
consists  of  superfine  flour  bread  and  other  concentrated 
substances,  such  as  sugar,  butter,  etc.,  generally  be- 
come weak  and  sickly,  and  are  often  covered  with 
sores,  and  perhaps  become  afflicted  with  scrofulous 
diseases;  and  hence  some  physicians  who  have  written 
on  the  diet  of  children,  have  spoken  in  severe  terms 
against  confining  children  to  an  exclusively  vegetable 
diet ;  but  if  a  child  be  put  upon  a  diet  of  good  bread 
made  of  unbolted  wheat  meal,  with  milk  and  water 
or  pure  soft  water  for  drink,  and  be  allowed  to  indulge 
pretty  freely  in  the  use  of  good  fruits  in  thei»  season, 
none  of  the  evils  which  result  from  concentrated  forms 
of  aliment,  or  which  are  attributed  to  vegetable  diet, 
will  be  experienced,  but  the  child,  if  in  other  respects 
properly  treated  (1255),  will  be  healthy  and  lobust 
and  sprightly. 

745.  I  have  been  informed  by  old  whalemen,  that 
they  had  long  observed,  and  that  it  is  a  common  re- 
mark among  them,  that  during  their  long  Voyages, 
the  coarser  their  bread  the  better  their  health.  'I 
have  followed  the  seas  for  thirty-five  years,'  said  a 
very  intelligent  sea-captain  to  me  a  few  years  since, 

and  have  been  in  almost  every  part  of  the  globe,  and 
I  have  always  found  that  the  coarsest  pilot  bread, 
which  contained  a  considerable  proportion  of  bran,  is 
decidedly  the  healthiest  for  my  men.'  '  I  am  convin- 
ced from  my  own  experience,'  says  another  gentleman 
of  the  same  calling,  '  that  bread  made  of  the  unbolted 
wheat  meal,  is  far  more  wholesome  than  that  made  of 
the  best  superfine  flour,  the  latter  always  tending  to 
produce  costiveness.'  Captain  Benjamin  Dexter,  in 
the  ship  Isis,  belonging  to  Providence,  R.  I.,  arrived 
from  China  in  Dee.  1804.  He  had  heen  about  one 
hundred  and  ninety  days  on  the  passage.  The  sea- 
bread  which  constituted  the  principal  article  of  food 
lor  his  hands,  was  made  of  the  best  superfine  flour. 
He  had  not  been  long  at  sea  before  his  hands  began 
to  complain  of  langor,  loss  of  appetite,  and  debiUty; 
these  difficulties  continued  to  increase  during  the 
whole  voyage,  and  several  of  the  hands  died  on  the 
passage  of  debility  and  inanition.  The  ship  was 
obliged  to  come  to  anchor  about  thirty  miles  below 
I  rovidence,  and  such  was  the  debility  of  the  hands 
on  board,  that  they  were  not  able  to  get  the  ship  un- 
der  way  again  ;  and  the  owners  were  under  the  neces- 
sity  of  sending  men  down  from  Providence  to  work 
her  up.    When  she  arrived,  the  owners  asked  Captain 
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Dexter  what  was  the  cause  of  the  sickness  of  his  hands. 
He  replied,  '  the  bread  was  too  good.' 

746.  The  eccentric  Dr.  Stark,  of  England,  is  said 
to  have  destroyed  hig  life  by  dietetic  experiments  on 
himself,  and  his  case  is  commonly  but  very  errone- 
ously adduced  to  prove  that  too  great  a  simplicity  in 
diet  is  not  conducive  to  the  health  of  the  body,  but 
that  in  man  a  mixture  and  variety  of  food  are  not  only 
consistent  with  health  and  vigor,  but  indispensably 
necessary  to  both.    Never  was  anything  more  whim- 
sical and'  capricious,  however,  than  the  experiments  of 
Dr.  Stark.    It  is  said  that  they  were  undertaken  at 
the  suggestion  of  Sir  John  Pringle  and  Dr.  Franklin. 
The  proposed  object  of  the  experiments  was  to  prove 
that  a  pleasant  and  varied  diet  is  equally  conducive  to 
health,  with  a  more  strict  and  simple  one ;  yet  most 
of  the  dishes  which  he  ate  during  the  experiments 
were  neither  natural,  pleasant,  nor  simple,  but  ex- 
ceedingly disagreeable  compounds  of  concentrated  sub- 
stances.   He  began  with  fine  flour  bread  and  water ; 
from  which  he  proceeded  to  bread,  water,  and  sugar ; 
then  to  bread,  water,  and  oil  of  olives  ;  then  to  bread, 
water,  and  milk  ;  afterwards  he  tried  bread  and  water, 
with  roasted  goose  ;  then  bread  and  water,  with  boiled 
beef;  then  stewed  lean  of  beef,  with  gravy  ;  then  oil  of 
suet,  and  water ;  then  flour,  oil  of  suet,  water,  and 
salt ;  then  flour,  water,  and  salt ;  then  bread  and  fat 
of  bacon  ham  ;  then  infusion  of  tea  with  sugar  ;  then 
bread  or  flour  with  honey,  and  an  infusion  of  rose- 
mary.   A  number  of  other  dishes  equally  disagreeable 
with  these,  and  some  of  them  even  more  so,  were  suc- 
cessively tried.    These  experiments  were  commenced 
in  July,  1769,  and  prosecuted  with  great  zeal.  He 
began  them  in  good  health  and  vigor,  his  body  weigh- 
ing a  hundred  and  seventy-one  pounds.    His  health 
soon  began  to  decline,  and  although  it  varied,  it  was 
seldom  if  ever  good  afterwards.    In  a  very  short  time 
from  the  commencement,  the  weight  of  his  body  was 
reduced  to  a  hundred  and  sixty-four  pounds  eight 
ounces,  and  though  some  kinds  of  his  food  increased 
it,  by  much  the  greater  part  of  what  he  used  had  a 
contrary  eflfect ;  and  he  continued,  on  the  whole,  to 
decrease,  tiU  the  day  of  his  death,  which  took  place 
after  the  suffering  of  much  uneasiness,  Feb.  23d,  1770, 
having  spent  nine  months  in  the  experiments.  'His 
friend  and  biographer,  Dr.  Smyth,  who  was  intimately 
acquainted  with  his  character  and  disposition,  thinks 
that  other  causes,  particularly  chagrin  and  dissappoint- 
ment,  had  no  small  share  in  hastening  his  death.' 
'He  was  born  in  Manchester,  England,  July,  1740, 
and  died  Feb.,  1770,  aged  twenty-nine  years  and  seven 
months.' 

747.  Here,  then,  is  a  course  of  experiments,  under- 
taken for  the  avowed  purpose  of  proving  that  a  plea- 
sant and  varied  diet  is  equally  conducive  to  health 
with  a  more  strict  and  simple  one  ;  and  the  individual, 
in  the  violation  of  all  correct  physiological  principles, 
changes  often  from  one  improper  kind  of  food  to  ano- 
ther, and  in  the  course  of  nine  months,  runs  through 
a  very  great  variety  of  dishes,  nearly  every  one  of 
which  is  a  compound  of  concentrated  substances,  and 
finally  dies  of  disappointment  and  chagrin  and  broken 
down  digestive  powers ;  and  yet  this  notable  case  is 
quoted  almost  universally  by  physiologists  and  writers 
on  diet,  and  every  body  else  that  ever  heard  of  it,  to 
prove  directly  the  contrary  of  what  it  was  designed  to 
prove,  and  of  what  in  reality  it  does  prove.    Had  Dr. 
Stark  flourished,  and  enjoyed  good  health,  and  lived 
to  old  age,  on  his  varied  diet  of  compound  concentrated 
substances,  then  his  case  might  with  some  plausibility 
have  been  adduced  to  show  that  man  requires  a  varied 
diet,  and  that  compound  dishes  of  concentrated  sub- 
gstances  are  favorable  to  human  health  and  longevity ; 
but  as  the  case  is,  it  only  goes  to  prove  that  concen- 
trated  alimentary  substances,  however  varied,  are  des- 
tructive to  health  and  life,  and  it  might  with  much 
propriety  be  urged  against  too  great  a  variety  of  food. 


and  in  favor  of  simplicity.  Surely  then,  this  is  one  of 
the  last  cases  that  enlightened  physiologists  should 
cite  to  prove  that  a  plain,  simple,  and  natural  diet  is 
not  best  for  man  ;  and  men  of  scientific  pretensions 
should  be  slow  to  advance  such  opinions,  when  the 
world  is  full  of  demonstrations  to  the  contrary.  I 
have  known  many  individuals  subsist  for  years  on 
coarse,  unbolted  wheat-meal  bread  and  water  alone, 
and  not  only  improve  in  health,  but  become  remark- 
ably vigorous  and  robust.  And  I  am  bold  to  affirm 
that  no  human  being  ever  injured  his  health  nor 
shortened  his  life  by  a  plain  and  simple  diet,  the  kind 
and  condition  of  which  were  adapted  to  the  physiolo- 
gical laws  of  his  alimentary  organs. 

748.  Debility,  sluggishness,  constipation,  obstruc- 
tions,  and  morbid  irritability  of  the  alimentary  canal, 
have  been  among  the  principal  roots  of  both  chronic 
and  acute  disease  in  civic  life  in  all  parts  of  the  world, 
and  in  all  periods  of  time  ;  and  concentrated  forms  of 
food,  compound  preparations,  irritating  stimuli,  and 
excess  in  quantity,  have  been  among  the  principal 
causes  of  these  difficulties. 

749.  The  healthfulness  and  integrity  of  the  digestive 
function  of  the  stomach,  we  have  seen  (444),  depend 
principally  on  three  things  :  1st,  healthy  and  vigorous 
nervous  power  ;  2d,  healthy  secretion  ;  and  3d,  healthy 
and  vigorous  muscular  action.    The  absence  of  either 
of  these  will  prevent  digestion.    If  the  nervous  power 
is  impaired,  the  gastric  secretion  is  deteriorated,  and 
the  muscular  contractility  is  diminished,  and  the  func- 
tion of  the  organ  languishes  ;  and  if  the  muscular  con- 
tractilitv  is  impaired,  the  nervous  power  is  diminished, 
and  the'function  languishes  ;  and  if  either  the  nervous 
or  the  muscular  tissue  is  destroyed,  the  function  of  the 
organ  is  entirely  abolished.    The  destruction  of  the 
muscular  tissue  of  the  human  stomach  as  efltectually 
destroys  digestion  as  the  destruction  of  the  nervous  tis- 
sue (437).    So  mutually  and  directly  are  the  tissues  of 
an  organ  dependent  on  each  other,  and  the  functional 
power  and  integrity  of  the  organ  on  the  health  of  all 
its  tissues.    And  we  have  seen  (348),  that  certain 
kinds  and  conditions  of  food,  if  long  used,  will  almost 
wholly  obhterate  the  muscular  coat  of  the  stomach, 
and  other  kinds  and  conditions  will  largely  increase 
the  development  of  that  coat. 

750.  The  healthy  excitement  of  the  vital  properties 
of  the  nervous  and  muscular  tissues  of  the  alimentary 
canal,  requires  the  presence  of  ingested  food  which  in 
its  nature  and  condition  is  adapted  to  the  anatomical 
structure  and  physiological  powers  of  the  stomach  and 
intestinal  tube  ;  and,  therefore,  if  the  nutritious  prin- 
ciples of  those  natural  substances  intended  for  our 
food  be  separated  out  by  artificial  means,  and  used  in 
their  concentrated  forms,  the  laws  of  relation  in  regard 
to  the  teeth,  gums,  organ  of  taste,  salivary  glands, 
stomach,  and  intestines,  will  be  violated  in  such  a  man- 
ner  as  to  disorder  the  functions  of  these  organs  (706) ; 
and  if  persevered  in,  will,  by  slow  degrees,  impair  their 
functional  powers,  and  finally  disease  and  destroy  the 
organs  themselves.    The  teeth  will  become  diseased 
and  painful,  and  will  decay  (509);  the  gums  will  be- 
come  soft  and  relaxed  and  tender  and  perhaps  ulcerous. 
The  salivary  glands  will  become  unhealthy,  and  the 
saliva  will  be  greatly  deteriorated  in  quality ;  the  ner- 
vous and  muscular  powers  of  the  stomach  and  intes- 
tines will  be  much  impaired  ;  the  processes  of  assimi- 
lation and  nutrition  will  be  less  and  less  perfectly  per- 
formed ;  emaciation,  general  debility,  and  disease,  wiU 
ensue ;  and  suflfering  and  premature  death  will  be  tae 
final  result.  .  ,  , 

761.  The  innutritious  properties  combined  witu  tne 
nutritious  principles  in  those  natural  substances  de 


si^neFbTour  Creator  for  our  food  are,  therefore,  indis 
pensably  necessary,  in  order  to  excite  and  keep  up  tne 
Lealthy  action  of  those  powers  of  the  ""-f J^^'^J 
were  established  with  direct  and  fixed  relation  to  such 
properties  in  our  aliment,  and  which  are  so  associated 
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■with  other  important  powers  of  the  organs  and  of  the 
system,  that  on  the  heahhy  condition  and  action  of  the 
one  depend  the  healthy  condition  and  action  of  the 
other.  So  that  the  general  health  and  vigor  of  the 
organ  and  integrity  of  its  function  depend  upon  the 
healthy  and  vigorous  condition  and  action  of  each  and 
all  its  powers ;  and,  consequently,  though  the  innutri. 
tious  substances  themselves  afford  uo  nourishment  to 
the  system,  yet  they  keep  up  that  general  health  and 
energy  and  activity  of  the  organs  necessary  for  the 
healthy  digestion,  assimilation,  and  organization  of 
the  nutritious  properties,  and  therefore  without  them, 
or  gome  good  substitute  for  them,  the  energy  and  acti- 
vity of  the  organs  will  inevitably  become  impaired, 
and  their  functions  will  soon  become  disordered,  and 
the  organs  diseased  and  destroyed. 

752.  It  is  contended  by  some,  that  as  the  ultimate 
elements  of  all  substances  from  which  the  human  body 
can  derive  nourishment  are  nearly  the  same,  and  as  the 
chyle  formed  from  each  and  all  of  the  different  sub- 
stances is  so  nearly  identical  in  character  that  scarcely 
any  appreciable  difference  can  be  detected  by  the  most 
careful  analysis,  it  certainly  can  be  of  little  importance 
what  substances  we  use  for  food,  so  that  they  contain 
sufficient  nutrient  matter  to  answer  the  demands  of  the 
vital  economy.  But  this  reasoning,  though  it  may 
seem  plausible  to  some,  is  wholly  fallacious  and  absurd. 
It  loses  sight  entirely  of  the  grand  and  essential  dis- 
tinction between  the  processes  of  organic  vital  function, 
and  those  of  inorganic  chemistry,  and  assumes  that  the 
laws  which  govern  the  vital  processes  are  the  same  as 
those  which  govern  the  processes  of  inorganic  chemistry. 
It  is  true  that  the  ultimate  elements  of  all  vegetable 
and  animal  substances  are  nearly  the  same,  and  it  is 
also  true  that  the  ultimate  elements  of  both  vegetable 
and  animal  substances  are  the  same  as  the  ultimate 
elements  of  all  inorganic  substances.  But  can  any  in- 
organic compound  of  oxygen,  hydrogen,  carbon,  and 
azote,  be  made  to  answer  as  a  substitute  for  animal  or 
vegetable  food  ?  Certainly  not !  And  the  reason  is 
evidently  not  because  any  particular  chemical  character 
or  property  is  wanting  in  such  a  compound,  but  because 
such  a  compound  has  not  the  constitutional  nature 
which  adapts  it  to  the  constitutional  nature  and  func- 
tional powers  of  the  living  animal  organs.  Yet  if 
chemistry,  from  her  own  exclusive  knowledge,  derived 
from  the  analysis  of  organic  and  inorganic  substances, 
were  to  order  the  diet  of  man,  she  would  be  quite  as 
likely  to  fjive  us  a  variety  of  mineral  substances  for 
our  daily  bread  (151),  as  she  would  to  give  us  vegeta- 
ble and  animal  substances  (455).  For  it  is  impossible 
for  chemistry  to  tell,  from  a  prion  reasoning,  why  a 
piece  of  quartz  or  feldspar  will  not  digest  as  well  in  the 
human  stomach,  and  afford  the  body  as  much  nourish- 
ment, as  a  piece  of  ilesh  or  bread  of  the  same  weight. 
But  after  the  chemist  has  learned  from  physiologv 
what  substances  will,  and  what  will  not,  nourish  the 
human  body,  he  may  then,  by  resolving  the  bodies  con- 
taining nourishment  into  their  organic  elements  (122, 
123),  be  able  to  distinguish  between  those  bodies  which 
contain  nourishment  and  those  which  do  not,  and  in 
what  proportions  the  nutrient  principles  exist  in  par- 
ticular bodies ;  and,  in  this  limited  sphere,  chemistry 
is  certainly  useful  to  physiology.  But  the  moment  the 
chemist  goes  beyond  the  organic  elements,  and  pushes 
his  analysis  to  the  ultimate  chemical  elements,  or  more 
properly  speaking,  to  the  experimental  elements  of  in- 
organic chemistry,  he  leaves  physiology  behind,  and  is 
no  longer  serviceable  to  that  science. 

753.  Physiological  fact  has  taught  us  that  vegetable 
and  animal  substances  nourish  the  human  body,  and 
by  analyzing  these  substances  to  their  organic  elements, 
we  learn  that  farina,  gluten,  mucilage,  sugar,  and  oil, 
of  vegetable  origin,  and  fibrin,  albumen,  jelly,  oil,  and 
osmazorae,  of  animal  origin,  are  those  organic  elements 
which  nouiish  the  human  body,  when  submitted  in 
proper  form  and  condition  to  the  vital  operations  of  our 
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alimentary  organs.  Now  then,  so  far  as  chemistry  can 
aid  us  in  ascertaining  the  proportions  of  these  organic 
elememts  in  different  vegetables  and  animals,  she  is 
useful  to  the  science  of  physiology  ;  but  when  she  goes 
farther,  and, resolves  these  organic  elements  to  the  ex- 
perimental elements  of  inorganic  chemistry,  she  ren- 
ders  no  service  whatever  to  physiological  science.  For 
instance,  it  is  useful  to  the  physiologist  to  know  what 
proportion  of  sugar  may  be  procured  from  a  particular 
kind  of  food ;  but  it  is  of  no  sort  of  service  to  the  sci- 
ence of  physiology  for  him  to  know  that  sugar  can  be 
chemically  resolved  to  carbon,  oxygen,  and  hvdrogen. 
For  it  is  not  possible  for  him  to  take  carbon,' oxygen, 
and  hydrogen,  in  the  same  proportions,  and  form  sugar 
for  human  nourishment ;  nor  is  it  possible  for  him  to 
form  any  other  substance  from  those  elements  which 
will  answer  as  a  substitute  for  sugar,  or  in  any  degree 
nourish  the  human  body.  Nor  can  this  chemical  ana- 
lysis give  him  the  least  information  concerning  the 
mode  in  which  the  vital  processes  convert  the  sugar  to 
chyle  and  blood,  nor  tell  him  whether  sugar  alone  will 
or  will  not  permanently  nourish  and  sustain  the  human 
body.  Physiological  experiment  will  tell  him  that  it 
will  not  (738)  ;  but  chemistry  cannot  tell  him  why. 
Let  chemistry,  if  she  can,  add  any  quantity  of  pure 
azote  to  the  sugar,  and  she  will  iind  that  man  can  live 
no  longer  on  it  than  he  could  without  the  azote. 

754.  A  single  pound  of  good  wheat  contains  about 
ten  ounces  of  farina,  six  drachms  of  gluten,  and  two 
drachms  of  sugar  ;  and  a  robust  laboring  man  may  be 
healthfully  sustained  on  one  pound  of  good  wheat  per 
day,  with  pure  water,  for  any  length  of  time  he 
chooses,  without  the  least  physiological  inconvenience  : 
but  let  him  attempt  to  live  on  ten  ounces  of  pure 
farina,  six  drachms  of  gluten,  and  two  drachms  of  su- 
gar per  day,  with  pure  water,  either  taken  separately 
or  mixed  together,  and  he  will  soon  find  his  appetite 
and  strength  and  spirits  failing,  and  his  flesh  forsak- 
ing him ;  and  death  will  terminate  his  experiment  in 
less  than  a  year.  Can  Chemistry  tell  us  why  this  is 
so  ?  Indeed  she  cannot  1  But  Physiology  tells  us- 
with  promptitude  and  accuracy  that  wheat,  in  its 
whole  substance,  is  constitutionally  adapted  to  the 
anatomical  structure  and  physiological  powers  of  the 
alimentary  organs  of  man,  but  that  farina  and  gluten 
and  sugar,  in  their  concentrated  forms,  are  not ;  and, 
therefore,  that  the  wheat,  while  it  affords  healthful 
nourishment  to  the  body,  also  sustains  the  organs  in 
digesting  and  appropriating  that  nourishment,  but 
that  the  farina,  gluten,  and  sugar,  though  purely 
nutrient  principles,  break  down  the  alimentary  organs,  ■ 
destroy  their  functional  powei-s,  and  cause  tlie  whole- 
system  to  perish. 

755.  It  is  therefore  nothing  more  than  grave  tri- 
fling to  tell  us,  that  as  the  ultimate  elements  of  all  ■ 
organic  bodies  are  nearly  the  same,  one  substance  is  ■ 
as  good  as  an  another  for  human  food  ;  and  the  other 
position  (752j  is  of  the  same  character.  It  is  true, 
that  while  the  alimentary  organs  of  the  human  body 
are  in  perfect  health  and  functional  integrity  and 
vigor,  the  chyle  is  very  nearly  the  same  in  its  physical 
and  chemical  properties,  whatever  may  be  the  kind  of 
food  from  which  it  is  elaborated  (455).  But  there  are 
two  things  in  this  matter,  of  no  small  importance, 
which  are  not  true.  In  the  first  place,  it  is  not  true 
that  the  vital  properties  of  the  chyle  are  the  same, 
whatever  may  be  the  kind  of  food,  nor  any  thing  near 
the  same  (450).  In  the  second  place,  it  is  not  true  ' 
that  the  health  and  the  functional  integrity  and  vigor 
of  the  alimentary  organs  can  be  equally  well  sustain, 
ed  and  preserved  by  all  kinds  and  conditions  of  food 
(684)  ;  and  therefore  it  is  not  true,  as  a  permanent 
fact,  that  the  chyle  is  nearly  the  same,  even  in  its 
physical  and  chemical  character,  in  the  same  animal, 
whatever  may  be  the  kind  of  food  from  which  it  is 
formed. 

75c.  In  spite  of  all  cavilling  and  sophistry,  there- 
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fore,  correct  physiological  science  is  fully  established 
in  the  position  that  there  are  the  most  fixed  and  pre- 
cise constitutional  laws  of  relation  beteen  the  alimen- 
tary organs  and  all  the  particular  substances  of  the 
human  body,  and  those  foreign  or  external  substances 
which  the  Creator  designed  for  human  food  ;  so  that 
it  is  perfectly  certain  that  there  are  particular  kinds, 
qualities,  and  conditions  of  food  which  are  best  adapted 
to  sustain  the  highest  and  best  condition  of  human 
nature. 

CONSTITUTIONAL  HELATIONS  OF  THE  SPECIAL  SENSES 
OF  HUNGER  AND  THIRST. 

757.  The  special  sense  of  hunger  (589),  like  that  of 
taste  and  that  of  smell,  is  founded  on  the  alimentary 
wants  of  the  organic  domain  (397,  39?»),  and  deter- 
minately  established  on  the  constitutional  laws  of  re- 
lation between  the  vital  organism  and  economy,  and 
the  quantity  and  quality  of  aliment  required,  and  the 
times  of  alimentation.    The  grand  function  of  nutri- 
tion, appertaining  to  the  organic  domain  (220),  requir- 
ing the  constant  supply  of  foreign  alimentary  sub- 
stances to  the  alimentary  cavity,  and  this  supply  re- 
quiring the  exercise  of  the  voluntary  powers  (283) 
appertaining  to  animal  life  (228),  it  is  necessary  that 
the  centre  of  animal  perception  (280)  should  have 
cognizance  of  the  alimentary  wants  of  the  organic 
economy.    Accordingly,  when  the  system  is  in  a  per- 
fectly normal,  healthy,  and  undepraved  state,  the 
stomach,  which  is  the  primary  organ  of  external 
relation  in  regard  to  food  (688),  is  by  the  vital  econo- 
my of  the  organic  domain,  with  utmost  integrity, 
brought  into  a  special  and  peculiar  physiological  con- 
dition, which  is  perceived  by  the  animal  centre,  and 
thus  becomes  the  special  sense  of  hunger  to  the  animal. 
This  special  sense,  in  a  perfectly  normal,  healthy, 
and  undepraved  state  of  the  system,  always,  with  the 
utmost  instinctive  accuracy,  informs  us  when  the  vital 
economy  requires  a  fresh  supply  of  alimentary  sub- 
stance ;  and  it  determinately  asks  for  such  food  as  is 
best  for  the  system  ;  but  it  has  in  itself  no  power  to 
discern  what  is  best :  for  this,  it  depends  entirely  on 
those  other  special  senses  which  I  have  described 
(691,  697,  698),  and  on  the  mental  powers.    It  only, 
and  with  unerring  accuracy,  tells  us  when  the  vital 
economy  requires  that  the  stomach  should  be  supplied 
with  a  fresh  portion  of  such  food  as  is  best  for  the  sys- 
tem.   But  in  a  depraved  state  of  the  stomach  (728), 
the  integrity  of'this  special  sense  is  wholly  destroyed, 
and  the  feeling  which  we  call  hunger  is  no  certain 
evidence  that  the  vital  economy  really  requires  that 
a  fresh  supply  of  food  should  be  furnished  to  the  sto- 
mach.   It  is  a  morbid  craving  of  the  stomach  for  sti- 
mulation (697j,  which  returns  at  stated  periods  or 
irregularly,  and  with  more  or  less  capriciousness  and 
despotism,  according  to  the  habits  of  the  individual, 
and  the  condition  of  the  stomach  and  nervous  system. 
This  kind  of  hunger  recurs  without  any  regard  to  the 
alimentary  wants  of  the  organic  domain,  and  there- 
fore is  as  likely  to  be  felt  when  no  food  is  really  re- 
quired by  the  vital  economy,  as  when  it  is  actually 
needed  ;  and  its  imperiousness  and  vehemence  are  in 
no  measure  regulated  by  the  urgency  of  the  real  wants 
of  the  system,  but  wholly  by  the  intensity  of  the  mor- 
bid  demand  of  the  stomach  for  stimulation ;  and, 
therefore,  the  supply  of  nourishing  food  to  such  a 
stomach  will  not  satisfy  its  craving,  unles»  the  food 
contains  the  customary  kind  and  quantity  of  stimulus. 
The  hunger  of  a  depraved  stomach,  then,  is  in  no  re- 
spect a  true  indication  of  the  real  wants  of  the  system, 
and  consequently  it  is  of  the  utmost  importance  that  the 
integrity  of  the  special  sense  of  hunger  should  be  pre- 
served.   The  same  principles  and  reasoning  are  also 
strictly  applicable  to  the  special  sense  of  thirst.  But 
I  shall  have  occasion  to  speak  more  particularly  of 
hunger  and  thirst  in  a  subsequent  lecture. 


LECTURE  XIII. 

The  simpler,  plainer,  and  more  truly  natural  the  food  of  man,  the 
better  it  is  adapted  to  all  his  physiological  and  psychological 
interests— Original  dietetic  habits  of  man— Original  adaptation 
of  man  to  the  state  and  circumstances  in  which  he  was  placed 
—The  great  physiological  laws  the  same  in  man  and  lower  ani- 
mals— Instinct  as  determinate  in  man  as  in  the  lower  animals  ; 
as  much  a  constitutional  law  of  action— The  importance  of  the 
human  hand  as  an  instrument  of  voluntary  power — Man  exalted 
by  his  intellectual  and  moral  powers — Man  has  no  power  to 
abolish  the  laws  of  nature  even  in  himself,  but  must  obey  them 
or  suffer — The  truly  natural  state  of  man — Man's  physiological 
and  psychological  interests  cannot  be  separated  in  the  present 
state  of  being — The  natural  food  of  man — Uncertainty  of  testi- 
mony in  regard  to  facts— The  present  condition  of  the  human 
family  a  fair  specimen  of  what  it  has  been  for  several  thousand 
years — Universal  use  of  intoxicating  substances — Tobacco,  alco- 
hol, opium,  tea,  coffee,  etc.,  extensively  used — The  facts  of  hu- 
man history,  mixed  results  and  easily  misapprehended  and  mis- 
applied— Testimony  of  ancient  writers  concerning  the  dietetic 
habits  of  the  primitive  generations  of  the  human  species — Die- 
tetic habits  of  the  American  Indians — Primitive  preparations 
of  food — Preser>t  capabilities  of  the  human  constitution — Mo- 
dern testimony — Captain  Cook — Mr.  Bryant — Pampa  Indians 
of  South  America — Arabs  of  the  desert — Natives  of  different 
islands — Russians — Different  religious  sects  and  schools  of  phi- 
losophy— Bramins  of  India — Pythagoreans — Essenes  of  the  Jews 
— Friends  or  Qualcers — Whites  and  blacks  of  Massachussetts  and 
North  Carolina. 

768.  From  the  laws  of  constitution  and  relation 
which  have  been  explained  in  the  preceding  lecture, 
we  perceive  that,  as  a  general  statement,  the  simpler, 
plainer,  and  more  natural  the  food  of  man  is,  the  more 
perfectly  those  laws  are  fulfilled,  and  the  more  healthy, 
vigorous,  and  long-lived  will  be  the  body,  the  more 
perfect  will  be  all  the  senses,  and  the  more  active 
and  powerful  may  the  intellectual  and  moral  faculties 
be  rendered  by  suitable  cultivation  (725,  765). 

769.  It  is  unquestionably  true  that  for  a  considera- 
ble time,  probably  centuries  after  man  was  created, 
he  received  his  food  from  the  bosom  of  nature  with 
very  little  or  no  artificial  preparation.  Flouring- 
mills  and  bolting-cloths,  and  the  innumerable  culi- 
nary and  other  utensils  since  employed  in  preparing 
aliment  for  the  human  mouth  and  stomach,  were  then 
wholly  unknown. 

760.  Now,  then,  one  of  two  things  is  entirely  cer- 
tain either  God  created  man  with  a  perfect  consti- 
tutional adaptation  to  the  state  in  which  he  first 
placed  him,  and  with  a  constitutional  capability  of 
adapting  himself,  to  a  certain  extent,  to  that  artificial 
state  in  which  man  has  since  placed  himself;  or  else 
God  created  man  with  a  perfect  constitutional  adap- 
tation to  the  state  and  circumstances  of  civic  life,  and 
placed  him  at  first  in  a  state  to  which  he  had  a  con- 
stitutional capability  of  being  adapted,  but  which  was 
not  best  adapted  to  his  constitution.  No  enlightened 
and  honest  mind,  I  suppose,  can  hesitate  a  moment 
to  decide  that  the  first  of  these  positions  is  the  true 
oxe :  that  God  created  man  upright,  but  capable  of 
seeking  out  many  inventions  ;  that  He  placed  him  at 
first  in  a  state  for  which  he  had  the  most  perfect  con- 
stitutional adaptation,  and  which  was  most  perfectly 
adapted  to  his  constitution  ;  and  hence,  it  should  ever 
be  remembered  that  man  was  constituted  for  the  na- 
tural state  (25,  Note),  and  not  for  the  artificial  state, 
of  civic  life  ;  and  all  that  can  be  truly  affirmed  more 
than  this,  is,  that  man  possesses  a  constitutional  ca- 
pability of  educating  and  habituating  himself  to  arti- 
ficial modes  of  life ;  but  in  so  doing  he  necessarily 
impairs  the  physiological  powers  of  his  constitiition, 
and,  as  a  general  fact,  abridges  the  period  of  his  ex- 
istence (725).  I  wish,  however,  to  be  perfectly  un- 
derstood, when  speaking  of  the  natural  and  of  the 
artificial  state  of  man.  By  the  natural  state  of  man, 
I  do  not  by  any  means  intend  the  savage  state,  for  I 
do  not  believe  that  the  savage  state  is  natural  to  man 
(764). 

761.  As  an  animal,  man  is  constituted  with  the 
same  physiological  powers,  and  upon  the  same  great 
physiological  principles,  as  those  which  pertain  to  the 
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constitutional  nature  of  the  horse,  the  ox,  and 
other  animals  ;  and  it  is  well  known  that  these  ani- 
mals cannot  be  greatly  diverted  from  their  natural 
laws  of  constitution  and  relation  without  a  deteriora- 
tion of  their  natures  ;  and  this  is  equally  true  of  the 
animal  nature  of  man.  We  have  seen  (684,  ct  serj.) 
that  God  has  constituted  the  organized  body  of  man 
with  fixed  and  precise  relations  to  those  substances 
which  Pie  designed  for  its  nourishment;  that  He  has 
formed  the  human  body  with  organic  capacities  and 
physiological  powers  (C87)  to  receive  and  convert 
those  foreign  substances  to  its  own  nature  ;  and  that, 
in  connexion  Avith  these  organic  capacities  and  physi- 
ological powers,  and  with  fixed  and  precise  relations 
to  the  kind,  quality,  and  condition  of  those  foreign 
substances  designed  for  human  aliment,  He  has  estab- 
lished certain  special  senses  (690)  as  the  faculties  of 
instinct,  by  which  the  animal,  in  a  natural  and  unde- 
praved  stale,  with  unerring  accuracy  selects  his  salu- 
tary nourishment,  and  avoids  whatever  is  pernicious. 

762.  These  faculties  of  instinct,  then,  are  as  detei-- 
minate  in  their  functional  characters  and  in  their  final 
causes,  in  man  as  they  are  in  the  lower  animals  (697); 
and  God  no  more  designed  that  man  should  find  en- 
joyment in  the  exercises  of  these  instinctive  faculties, 
beyond  the  legitimate  fulfilment  of  their  final  causes, 
than  He  did  that  the  horse  and  ox  and  other  animals 
should.  And  I  aifirm  this  on  the  authority  of  the 
incontrovertible  fact,  that  man  is  constituted  with  no 
more  capability  to  do  it  without  injury  to  himself, 
than  the  lower  animals  are  (725).  In  all  that  con- 
cerns the  interests  of  organic  life  and  mere  animal 
existence,  therefore,  man  is  subject  to  the  same  gene- 
ral laws  as  those  which  govern  the  lower  animals  ; 
and  in  one  respect  only  has  God  made  man,  as  an 
animal,  superior  by  his  organization  to  other  animals, 
and  that  involves  no  physiological  law,  and  constitutes 
no  physiological  distinction  between  man  and  other 
animals.  Nor  indeed  does  it  elevate  man  above  other 
animals,  except  in  its  adaptation  to  his  higher  facul- 
ties as  a  voluntary  power,  as  an  organic  instrument 
by  which  man  is  enabled  to  execute  the  designs  of  his 
mind.  The  monkey  has  a  hand  and  arm  like  man  ; 
but  without  the  reason  of  man,  his  hand  serves  in  no 
degree  to  elevate  him  above  any  other  animals.  But 
the  human  hand,  as  the  instrument  of  human  reason, 
has  elevated  man  to  the  heavens,  and  plunged  him 
into  the  deepest  hell.  It  is  indeed,  to  him,  more  than 
the  fabled  wand  of  the  magician,  and  is  only  second 
to  the  omnific  power  of  God. 

763.  In  the  possession  of  his  immeasurably  superior 
intellectual  and  his  peculiar  moral  powers,  then  (602), 
is  man  exalted  far  above  all  other  terrestrial  beings, 
and  made  the  natural  lord  of  the  earth  and  sea,  and 
holds  a  natural  dominion  over  all  the  animal  as  well 
as  vegetable  and  mineral  kingdoms.  Still  man,  in 
common  with  all  created  things,  is  a  subject  of  the 
great  natural  kingdom  of  God,  which  of  necessity  is 
governed  by  the  supreme  constitutional  laws  that  God, 
in  infinite  wisdom  and  benevolence,  has  established 
in  the  nature  of  things  (603)  ;  and  therefore  man  has 
■no  natural  dominion  over  the  things  of  this  world,  nor 
IS  it  possible  for  him  to  acquire  a  dominion  which 
will  enable  him  to  abolish  the  constitutional  laws  of 
things  under  his  dominion,  nor  the  constitutional 
laws  of  his  own  nature,  nor  with  impunity  to  violate 
any  of  the  constitutional  laws  of  God's  great  natural 
kingdom,  whether  established  in  his  own  nature,  or 
the  nature  of  any  other  created  thing  (144).  Man's 
superiority,  therefore,  consisteth  not  in  his  own  also, 
lute  and  arbitrary  power,  but  in  the  superior  constiiu- 
iional  nature  and  intrinsic  capabilities  which  God  has 
given  him.  By  a  conformity  to  the  laws  of  that  con- 
stitutional nature,  he  rises  in  the  development  of  his 
capabilities  to  an  affiliation  with  angels,  and  to  a  holy 
and  happy  communion  with  God  ;  but  by  the  trans- 


gression of  those  laws,  he  inevitably  sinks  to  the  per- 
dition of  necessary  consequences. 

764.  It  is  therefore  a  very  obvious  and  an  incon- 
trovertible truth,  that  the  truly  natural  state  of  man, 
or  that  state  to  which  God  has  adapted  the  constitu- 
tional nature  of  man,  is  that  in  which  his  organic  and 
animal  powers,  and  all  tliat  primarily  appertains  to 
his  organic  and  animal  nature,  are  kept  in  strict  con. 
formity  to  the  physiological  laws  of  tliat  nature,  and 
in  which  his  intellectual  and  moral  powers  are  culti- 
vated to  God-like  wisdom  and  virtue.  For  the  con- 
stitutional laws  of  man's  intellectual  and  moral  nature, 
which  are  established  with  fixed  and  precise  relations 
to  his  animal  and  organic  nature  on  the  one  hand, 
and  to  the  moral  character  of  God  and  the  moral 
interest  and  duties  of  society  on  the  other  (603),  as 
much  require  such  a  cultivation  of  his  intellectual  and 
moral  powers,  as  the  highest  welfare  of  his  organic 
and  animal  nature  requires  the  strict  obedience  of  its 
physiological  laws.  And  we  have  seen  (613)  that  the 
physiological  laws  and  the  moral  laws  of  man's  con- 
stitutional nature  perfectly  harmonize,  so  that  the 
true  interests  of  his  intellectual  and  moral  nature 
cannot  be  adverse  to,  nor,  in  the  present  state  of 
being,  separated  from,  the  true  interests  of  his  organic 
and  animal  nature.  Moreover,  it  is  not  only  true 
that  the  highest  degree  of  intellectual  and  moral  cul- 
tivation and  refinement  are  compatible  with  the  sim- 
plest and  m.ost  natural  dietetic  regimen,  but  it  is  in- 
controvertibly  true  that  such  a  regimen  is  most  favor- 
able to  the  highest  and  holiest  development  of  man's 
intellectual  and  moral  powers. 

765.  But  when  I  say  (758)  that  the  simpler,  plainer, 
and  more  natural  the  food  of  man  is,  the  more  per- 
fectly his  laws  of  constitution  and  relation  are  ful- 
filled, and  the  more  healthy,  vigorous,  and  long-lived 
will  be  his  body,  the  more  perfect  his  senses,  and  the 
more  active  and  powerful  may  his  intellectual  and 
moral  faculties  be  rendered  by  suitable  cultivation,  I 
do  not  mean  that  a  man  is  constituted  to  eat  grass 
like  the  horse  and  ox,  nor  that  he  should  confine  him- 
self to  a  single  article  of  food  during  his  life.  By 
simple  food  I  mean  that  which  is  not  compounded 
and  complicated  by  culinary  process  ;  by  plain  food  I 
mean  that  which  is  not  dressed  with  pungent  stimu- 
lants, seasonings,  or  condiments ;  and  by  natural 
food  I  mean  that  which  the  Creator  has  designed  for 
man,  and  in  such  conditions  as  are  best  adapted  to  the 
anatomical  structure  and  physiological  powers  of  the 
human  system.  Among  all  the  vegetable  and  ani- 
mal substances  in  nature,  which  aflford  nourishment 
for  living  animal  bodies,  there  are  some  better  adapt- 
ed to  the  constitutional  nature  of  man  than  others ; 
and  some  which,  above  all  others,  are  adapted  to  sus- 
tain human  nature  in  its  highest  and  best  condition. 
These  latter  substances,  whatever  they  may  be,  are 
the  most  natural  food  of  man,  and  the  more  entirely 
man  subsists  on  them,  the  more  perfectly  he  fulfils 
the  laws  of  his  nature,  and  secures  his  highest  inter- 
ests. 

766.  In  turning  to  the  general  history  of  the  hu- 
man race  for  a  confirmation  of  these  physiological 
principles,  so  many  difficulties  meet  us  almost  at  the 
first  step,  that  we  feel  exceedingly  perplexed  and  dis- 
couraged ;  and  nothing  but  the  true  light  of  physio- 
logical science,  and  the  most  cautious  and  scrutinizing 
investigation  of  every  thing  that  comes  in  our  way, 
can  save  us  from  being  continually  misled  by  the  false 
way-marks  which  h&re,  on  every  hand,  been  set  up 
by  those  who  have  preceded  us. 

767.  The  present  condition  of  the  human  family, 
taken  as  a  whole,  is  a  tolerably  fair  specimen  of  what 
it  has  been,  on  an  average,  for  several  thousand  years. 
And  if  we  contemplate  the  present  condition  of  man- 
kind, over  the  face  of  the  whole  earth,  the  first  view 
seems  to  present  nothing  which  goes  to  confirm  the 
physiological  principles  that  I  have  advanced.     We  I 
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find  some  portions  of  the  race  in  the  torrid  zone,  some 
in  the  temperate,  and  some  in  the  frigid  (15).  Some 
we  find  subsisting  wholly  on  vegetable  food,  others  on 
a  mixture  of  vegetable  and  animal,  and  others  entirely 
on  animal,  or  nearly  so  ;  and  those  tribes  and  portions 
of  the  human  family  who  appear  to  come  nearest  to  a 
pure  state  of  nature  in  the  kind  and  condition  of  their 
food,  present  no  advantages  over  others  of  more  arti- 
ficial habits  of  living  (647).  But  if  we  examine  this 
matter  with  a  more  careful  and  penetrating  eye,  we 
shall  soon  discover  that  all  facts  of  this  kind  are  com- 
pletely nullified  by  circumstances  which  wholly  de- 
stroy the  integrity  of  the  experiment. 

708.  It  is  a  melancholy  truth,  that  at  least  nine 
hundred  and  ninety-nine  in  every  thousand  members 
of  the  human  family  at  present  existing  on  the  sur- 
face of  our  globe,  in  the  most  savage  as  well  as  the 
most  civilized  life,  daily  and  constantly  disturb  the 
physiological  functions  and  impair  the  physiological 
powers  of  their  bodies,  by  the  use  of  those  alcoholic, 
narcotic,  and  other  substances,  which  are  taken  purely 
for  their  stimulating  effect,  and  which  completely  de- 
stroy, for  any  nice  physiological  purposes,  all  general 
facts  in  relation  to  the  dietetic  habits  of  man.  That 
foul  and  loathsome  weed  tobacco,  has  found  its  way 
to  every  part  of  every  continent  and  island,  and  over 
the  whole  face  of  the  waters  of  our  globe.    It  is  freely 
used  in  all  grades  of  society,  from  the  most  elegant 
and  refined  portions  of  civic  life  to  the  lowest  state  of 
savage  existence  in  Europe,  Asia,  Africa,  and  Ame- 
rica.   Alcohol,  in  some  of  the  numerous  forms  of  fer- 
mented or  distilled  liquors,  is  scarcely  less  universally 
used;  and  opium  is  consumed  in  nearly  an  equal  quan- 
tity.   Tea,  coiFee,  and  numerous  other  articles  of  the 
same  great  family  of  deleterious  stimulants,  are,  over 
a  considerable  portion  of  the  globe,  nearly  as  common 
as  the  atmospheric  air,  and  are  considered  almost  as 
necessary  to  the  stomach  as  air  is  to  the  lungs.  Be- 
sides these  evils  which  abound  in  savage  life,  filthi- 
ness,  licentiousness,  the  uncurbed  exercise  of  all  the 
bad  passions,  great  irregularities,  a  want  of  intellec- 
tual and  moral  cultivation,  and  a  thousand  other 
things,  militate  continually  against  the  physiological 
welfare  of  those  whose  dietetic  habits  may  in  many 
respects  be  simple  and  natural,  and  totally  prevent 
the  advantages  which  would  otherwise  flow  from  such 
a  diet.     No  amount  of  facts  of  this  kind,  therefore, 
ought  ever  to  be  considered  as  of  any  real  weight 
against  well-ascertained  physiological  principles  ;  for 
nothing  can  be  more  certain  than  that  every  real  fact 
in  the  experience  of  the  human  race,  when  truly  un- 
derstood, decidedly  confirms  the  truth  of  physiological 
science. 

769.  All  the  writers  of  antiquity,  of  every  nation 
historians,  physicians,  philosophers,  and  poets — assert 
that  the  first  generations  of  men,  who  lived  nearly  a 
thousand  years  (631),  were  perfectly  natural  and  sim- 
ple in  their  diet.  . 

a.  According  to  the  Mosaic  record,  God  said  to  the 
first  parents  of  the  human  species,  '  Behold,  I  have 
given  you  every  herb  bearing  seed  which  is  upon  the 
face  of  the  earth,  and  every  tree  in  which  is  the  fruit 
of  a  tree  yielding  seed  ;  to  you  it  shall  be  for  food.' 
And  again,  after  the  transgression,  God  says  to 
Adam,  '  Thou  shalt  eat  the  herb  of  the  field  ;  in  the 
sweat  of  thy  brow  thou  shalt  eat  thy  food  till  thou 
return  unto  the  ground.' 

b.  Sanchoniathon,  a  Phoenician  historian,  who 
flourished  about  four  hundred  years  after  Moses,  says 
that  '  the  first  men  lived  upon  the  plants  shooting  out 
of  the  ground.' 

c.  Hesiod,  the  Greek  poet,  who  is  supposed  to  have 
flourished  two  or  three  hundred  years  later,  speaking 
of  the  food  of  the  first  of  those  tribes  and  nations  of 
which  he  had  a  historical  and  traditionary  knowledge, 
says  that  '  the  uncultivated  fields  afforded  them  their 
fruits,  and  supplied  their  bountiful  and  unenvied  repast  ' 


d.  Pythagoras,  the  philosopher,  who  flourished 
about  five  hundred  years  before  Christ,  and  who  tra- 
velled extensively,  and  made  himself  acquainted  with 
all  the  learning  of  his  day,  and  in  all  his  researches 
made  the  history  and  philosophy  of  man  the  principal 
objects  of  his  inquiries  and  studies,  gives  the  same 
account  of  the  dietetic  habits  of  the  primitive  genera- 
tions ;  and  he  taught  his  more  favored  disciples  that 
they  ought  to  live  in  the  same  natural  and  simple 
manner. 

e.  Herodotus,  the  celebrated  historian,  who  wrote 
about  four  hundred  and  forty-five  or  fifty  years  before 
Christ,  relates  that  '  upon  the  death  of  Lycurgus, 
the  Lacedemonians,  meditating  the  conquest  of  Arca- 
dia, were  told  by  the  oracle  that  there  were  many 
brave  acorn-eaters  in  that  country,  who  would  repel 
them  if  they  attempted  to  carry  their  arms  thither, — 
as  it  afterwards  happened.' 

/.  Hippocrates,  called  the  father  of  physic,  who 
flourished  about  four  hundred  years  before  Christ, 
and  who  was  a  physician  of  great  talents  and  exten- 
sive observation  and  research,  says  that  '  in  the  be- 
ginning man  subsisted  on  the  spontaneous  products  of 
the  earth,  and  received  his  food  in  the  same  simple 
and  natural  condition  as  the  lower  animals  did.' 

g.  Didorus  Siculus,  who  flourished  about  forty  or 
fifty  years  before  Christ,  and  who  wrote  the  history 
of  Egypt,  Persia,  Syria,  Media,  Greece,  Rome,  and 
Carthage,  says  that  'the  first  of  men  ranged  over 
the  fields  and  woods  in  search  of  food,  like  the  lower 
animals,  eating  every  mild  herb  they  could  find,  and 
such  fruits  as  the  trees  spontaneously  produced.' 

h.  Ovid,  the  celebrated  Roman  poet,  who  flourished 
in  the  commencement  of  the  Christian  era,  and  who 
undoubtedly  speaks  from  the  historical  and  tradition- 
ary authority  of  his  day,  says,  in  the  first  Book  of  his 
Metamorphosis,  in  relation  to  the  diet  of  the  first  ge- 
nerations of  men,  as  rendered  by  Dryden — 


Content  with  food  which  nature  freely  bred 
On  wildings  and  on  strawberries  they  fed; 
Cornels  and  bramble-berries  gave  the  rest,^ 
And  falling  acorns  furnished  out  the  feast. 

i.  jElianus,  who  in  the  first  century  of  the  Christ 
ian  era  published  his  treatises  on  animals,  history, 
etc.,  says  that  '  the  diet  of  the  primitive  inhabitants 
of  the  earth  differed  according  to  the  difi'erent  pro 
ducts  of  their  respective  countries.'  Of  the  first  in 
habitants  of  Greece  he  says,  '  The  Arcadians  lived  on 
acorns,  the  Argives  on  pears,  the  Athenians  on  figs,' 

j*.  Pliny,  the  Roman  naturalist,  of  about  the  same 
period,  says  that  '  mankind  in  the  first  ages  subsisted 
on  acorns.' 

h.  Plutarch,  who  died  about  the  middle  of  the 
second  century  of  the  Christian  era,  relates  that  the 
first  Argives,  led  on  by  Inachus,'  the  founder  of  the 
kingdom  of  Argos,  1800  years  before  Christ,  '  searched 
the  woods  for  wild  pears  tosupport  them.  The  same 
writer,  in  his  life  of  Artaxerxes  Longiraanus,  king  of 
Persia,  who  reigned  in  the  fifth  century  before  Christ, 
says  that  'this  unwary  prince  led  a  great  army 
against  the  Cadusians,  a  robust  and  warlike  people, 
whose  inhospitable  country  produced  neither  corn 
nor  good  fruits,  so  that  the  natives  were  forced  to 
live  on  pears  and  apples  which  grew  wild  and  spon- 

taneous.'  „  ,     .  .  u„ 

;  Galen,  the  celebrated  Roman  physician,  y,ho 
flourished  in  the  second  century  of  the  Christian  era, 
seems  to  admit  the  truth  of  all  these  accounts,  for  he 
assures  us  in  his  work  on  human  aliment,  that  acorns 
afford  as  good  nourishment  as  many  sorts  ot  grain  ; 
that  in  ancient  times  men  lived  on  acorns  only;  and 
that  the  Arcadians  continued  to  eat  them  long  after 
the  rest  of  Greece  had  begun  to  make  use  of  bread- 

"^"X  Porphyrv,  a  platoriic  philosopher  of  the  third 
century_a  man  of  great  talents  and  learning,  and  ot 
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very  extensive  research  and  observation,  who  inresti- 
gated  the  subject  of  human  diet  with  great  care  and 
diligence — says  that  '  the  ancient  Greeks  lived  en- 
tirely on  the  fruits  of  the  earth.' 

n.  It  is  well  known  also  that  the  Romans,  not  only 
in  the  earliest  period  of  their  history,  but  at  the  time 
of  their  greatest  vigor  and  efficiency,  when  their  small 
and  invincible  armies  were  always  victorious,  and 
when  the  success  of  battle  depended  less  on  the  art  of 
war  than  on  the  physical  power  and  personal  prowess 
of  the  individual  leaders  and  soldiers,  were  exceed, 
ingly  simple  and  natural  in  their  diet ;  and  it  was 
not  till  the  artificial  refinements  and  the  excesses  of 
luxury  had  relaxed  their  sturdy  frames  and  rendered 
them  eflfeminate,  sensual,  and  selfish,  that  they  were 
unable  to  withstand  even  the  smaller  numbers  of 
those  rugged  barbarians  whom  they  affected  to  des- 
pise (638). 

0.  When  Bonduca,  queen  of  the  ancient  Britons, 
was  about  to  engage  the  Romans  in  pitched  battle, 
in  the  days  of  Roman  degeneracy,  she  encouraged  her 
army  with  a  pathetic  speech  in  reference  to  the  wrongs 
and  outrages  which  they  had  sulfered  from  their  for- 
eign oppressors,  and  urged  in  particular  the  following 
considerations  :  '  The  great  advantage  we  have  over 
them  is  that  they  cannot,  like  us,  bear  hunger,  thirst, 
heat,  nor  cold.  They  must  have  fine  bread,  wine, 
and  warm  houses.  Every  herb  and  root  satisfies  our 
hunger,  water  supplies  the  want  of  wine,  and  every 
tree  is  to  us  a  warm  house.'  '  In  those  times,'  says 
the  noble  historian  on  whose  authority  I  state  this, 
'  our  fathers  were  robust  both  in  mind  and  body,  and 
could  bear  without  much  pain  what  would  "totally 
overwhelm  us.'* 

p.  Even  the  aborigines  of  our  own  country,  with 
all  their  fondness  for  the  chase,  before  their  inter- 
course with  the  Europeans,  subsisted  to  a  considera- 
ble extent  on  the  simple  products  of  the  earth.  The 
Plymouth  colonists  found  the  North  American  Indians 
inhabiting  those  parts,  under  Massasoit,  the  father  of 
that  American  Wallace,  King  Philip,  subsisting  on 
the  plainest  and  simplest  forms  of  food,  and  possessing 
noble  and  hardy  frames  and  frank  'and  friendly  dis- 
positions, remarkable  for  bodily  symmetry  and  vigor 
and  activity,  and  ability  to  endure  severe  and  pro- 
tracted labor  and  exposure.  Ground-nuts  and  acorns 
and  bread  made  of  parched  maize  or  Indian  corn  were 
the  principal  articles  which  Massasoit,  in  generous 
and  unsuspecting  hospitality,  served  up  for  the  repast 
of  his  first  white  guests.  A  writer  of  those  early 
days  of  our  antiquities,  informs  us  that  '  the  Indians 
made  a  bread  from  the  meal  which  they  made  of 
parched  maize,'  and  that  '  it  was  so  sweet,  so  hearty, 
and  so  toothsome,  that  an  Indian  would  travel  many 
days  with  no  other  food.'  And  indeed  it  was  no  un- 
common thing  for  an  Indian,  starting  on  such  a  jour- 
ney, to  take  three  or  four  eais  of  corn  with  him  as  his 
only  food,  which  he  would  either  eat  raw,  or  stop  by 
the  way  and  make  a  fire  and  parch  it  as  he  needed  it. 

q.  For  a  considerable  time,  during  the  severe  war 
which  he  maintained  in  his  last  struggles  for  his  be- 
loved  country,  that  noble  and  heroic  patriot  and  mar- 
tyr  to  the  cause  of  liberty,  King  Philip,  with  his  few 
and  faithful  followers,  '  subsisted  on  ground-nuts  and 
acorns  and  lily-roots.'  And  when  Colonel  Church 
captured  Annawan,  a  chief  officer  under  Philip,  he 
found  his  wife  engaged  in  pounding  parched  corn  for 
supper.  And,  taking  advantage  of  this  rude,  but 
still  lovely  sound  of  domestic  charity,  he  stole  like  the 
primal  serpent  into  the  sanctuary  of  peace,  to  betray 
and  to  desolate  !  Virtuous  simplicity  of  a  noble  race  ! 
Who  can  covet  the  moral  sensibilties  of  that  man  who 
has  no  sympathies  for  scenes  like  these  ?  Most 
injured  race !  Full  many  a  generous  heart  hath  ached 
at  the  contemplation  of  your  untold  wrongs.  Treach- 

Ierously  robbed  of  your  country,  and  then  cruelly  ex- 
•  Kaims'  Sketches  on  Man. 


terminated  as  savages,  because  you  were  guilty  of 
loving  the  spot  of  your  birth,  and  the  land  of  your 
fathers'  sepulchres  ! 

No  more  upon  yon  silver  tide 

That  winds  these  mountain  spires  between — 
No  more  along  tlie  upland  side, 

The  native  huntsmen  now  are  seen  ; 
Their  bodies  have  manured  the  soil. 

For  other  lords  and  other  heirs  ; 
Their  homes  became  the  bloody  spoil 

Of  hearts  less  merciful  than  theirs. 

770.  But  in  contemplating  the  history  of  the  human 
race,  we  must  not  lose  sight  of  the  fact  that  no  ancient 
historian,  except  Moses,  gives  us  any  direct  and  dis- 
tinct information  concerning  the  antediluvian  inhabi- 
tants of  the  earth  ;  and  another  interesting  fact  is, 
that  no  other  early  writer  gives  us  an  account  of  the 
diet  of  the  primitive  generations  of  the  huijian  race, 
which  is  so  rational  and  so  truly  adapted  to  the  con- 
stitutional nature  of  man.  For,  according  to  Moses, 
'  the  Lord  God  planted  a  garden,  and  caused  every 
tree  that  is  pleasant  to  the  sight  and  good  for  food,  to 
grow  out  of  the  ground  ;  and  he  took  the  man  whom 
he  had  formed,  and  put  him  in  the  garden  of  Eden, 
to  dress  it  and  to  keep  it,'  and  to  subsist  on  its  fruits. 
Such,  then,  is  the  truly  natural  state  of  man,  and 
such  is  the  food  which  is  adapted  to  the  highest  and 
best  condition  of  human  nature.  And  when  man,  by 
his  disobedience,  had  caused  his  own  expulsion  from 
this  delightful  garden,  and  was  doomed  to  eat  his 
food  in  the  sweat  of  his  brow,  instead  of  roaming 
through  the  fields  and  the  woods  like  beasts  in  search 
of  food,  we  find  him  soon  practising  both  husbandry 
and  pasturage.  For  Cain,  the  oldest  son  of  Adam, 
was  a  tiller  of  the  ground,  and  Abel,  the  second,  was 
a  keeper  of  sheep. 

771'  Fruits,  nuts,  farinaceous  seeds,  and  roots,  with 
perhaps  some  milk,  and  it  may  be  honey,  in  all 
rational  probability  constituted  the  food  of  the  first 
family  aud  the  first  generations  of  mankind. 

772.  These  articles  were,  at  first,  unquestionably 
received  in  their  natural  and  simple  state,  without 
any  artificial  preparations  at  all,  except  the  rude 
breaking  of  the  hard  shells  of  nuts,  with  the  common 
stones  on  the  face  of  the  earth.  But  as  society  ad- 
vanced,  and  the  change  of  seasons  taught  men  by  ex- 
perience the  necessity  of  a  degree  of  providence,  and 
as  their  provisions  of  seeds  and  other  articles  of  food 
became  dry  and  hard  by  keeping,  they  very  naturally 
had  recourse,  at  first,  to  the  simple  expedient  of 
mashing  or  breaking  those  substances  on  flat  stones, 
preparatory  for  mastication.  And  soon  it  became  a 
general  custom  among  them,  for  every  family  to  keep 
one  or  more  of  these  stones,  as  a  necessary  part  of 
their  domestic  apparatus.  By  constant  use,  these 
stones,  in  a  process  of  time,  became  concave  and 
deeply  hollowed,  which  rendered  them  much  more 
convenient.  This  led  to  the  manufacture  of  stone 
mortars,  which  took  the  place  of  the  flat  stones,  as 
household  utensils,  for  breaking  and  preparing  the 
dry  and  hard  articles  of  food.  There  is  reason  to 
believe  that  no  farther  improvements  were  made  in 
this  line,  anterior  to  the  flood.  The  food,  which  was 
broken  in  this  rude  but  healthful  manner,  was  pro- 
bably sometimes  parched  before  it  was  submitted  to 
the  processes  of  the  mortar,  and  afterwards  portions  of 
it  were  perhaps  wet  up  with  simple  water  into  a  coarse 
dough,  which  was  baked  on  heated  stones,  or  in  heat> 
ed  earth  or  ashes,  or  in  the  rude  ovens  of  the  times. 

773.  This  is  probably  the  full  extent  to  which  the 
artificial  processes  of  preparing  food  were  carried  in 
the  antediluvian  period  of  the  world.  And  there  is 
obviously  nothing  in  all  this  which  takes  away  the 
necessity  for  the  full  performance  of  the  function  of 
the  teeth  (709),  and  there  is  no  concentration,  no  per- 
nicious combinations  or  compounds  (750),  no  insalu- 
tary  culinary  processes,  which  violate  the  laws  of  re- 
lation in  regard  to  the  teeth,  gums,  salivary  glands, 
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organ  of  taste,  stomach,  or  any  of  the  alimentary 
organs  of  the  human  body  (713).  These  organs  were 
therefore  preserved  in  all  their  constitutional  energies 
and  unimpaired  powers,  sustained  by  appropriate  and 
healthful  aliment ;  and  being  thus  sustained  in  all 
their  primeval  vigor  and  integrity,  elaborated  for  the 
vital  wants  of  the  whole  system  a  full  supply  of  nou- 
rishment which  v/as  most  conducive  to  good  and  per- 
manent health  and  long  life. 

774.  In  circumstances  and  with  habits  such  as  these, 
unblighted  with  hereditary  taint,  with  constitutions 
little  enervated  by  ancestral  sensuality,  it  is  no  mar- 
vel that  the  antediluvians,  and  all  others  in  such  cir- 
cumstances and  conditions,  and  with  such  habits, 
should  average  several  centuries  of  life,  and  that 
some  of  them  should  walk  erect  with  patriarchal  dig. 
nity  almost  to  the  summit  of  a  thousand  years  (634). 

775.  With  all  the  deteriorations  of  six  thousand 
years  accumulated  on  the  vital  energies  of  man  (038, 
643),  the  human  constitution  even  yet,  where  circum- 
stances and  conditions  and  habits  concur  to  fulfil  per- 
fectly the  physiological  laws  of  man's  constitutional 
nature,  has  power  to  climb  far  up  towards  the  top  of 
primitive  longevity,  with  much  of  primitive  develop- 
ment and  symmetry  and  vigor  and  elasticity  of  body 
(673). 

776-  Captain  Cook,  the  celebrated  navigator,  tells 
us  that  when  he  first  visited  the  New  Zealanders,  he 
found  them  enjoying  perfect  and  uninterrupted  health 
(768).  In  all  the  visits  he  made  to  their  towns,  where 
old  and  young  men  and  women  crowded  about  the 
voyagers,  they  never  observed  a  single  person  who 
appeared  to  have  any  bodily  complaint ;  nor  among 
the  numbers  that  were  seen  naked,  was  once  per- 
ceived the  slightest  eruption  of  the  skin,  nor  the  least 
mark  which  indicated  that  such  eruptions  had  for- 
merly existed.  Another  proof  of  the  health  of  this 
people  was  the  facility  with  which  the  wounds  they 
at  any  time  received  healed  up.  In  a  man  who  had 
been  shot  with  a  musket  ball  through  the  fleshy  part 
of  the  arm,  '  his  wound  seemed  so  well  digested  and 
in  so  fair  a  way  to  be  healed,'  says  Captain  Cook, 
'  that  if  I  had  not  known  that  no  application  had 
been  made  to  it,  I  should  hare  inquired  with  very 
interested  curiosity  after  the  vulnerary  herbs  and 
surgical  art  of  the  country.  An  additional  evidence 
of  the  healthiness  of  the  New  Zealanders  is  in  the  great 
number  of  old  men  found  among  them.  Many  of 
them  appeared  to  be  very  ancient,  and  yet  none  of 
them  was  decrepit  (678).  Although  they  were  not 
equal  to  the  young  in  muscular  strength,  they  did  not 
come  in  the  least  behind  them  in  regard  to  cheerful- 
ness and  vivacity.' 

777.  This  statement  is  strikingly  corroborated  by 
the  testimony  of  Mr.  William  Bryant,  a  respectable 
merchant  of  Philadelphia,  who,  in  the  year  1809, 
went  with  a  company  of  a  hundred  and  twenty  men, 
under  the  United  States  Government,  beyond  the 
Rocky  Mountains,  to  conduct  to  their  far  western 
homes  the  Indian  chiefs  who  were  brought  to  the  seat 
of  government  by  Lewis  and  Clark.  Mr.  Bryant 
states  that  the  company  carried  their  provisions  of 
food,  tobacco,  and  spirits  with  them,  until  they  had 
exhausted  them  in  the  western  wilds,  where  they 
were  fai  beyond  the  reach  of  any  supplies.  From 
that  time,  during  their  whole  stay  of  about  two  years, 
among  the  Indians,  the  company  subsisted  entirely, 
as  the  Indians  did,  on  the  flesh  of  the  wild  buff'alo 
and  other  game,  with  such  esculent  fruits  and  roots 
as  the  forest  aflforded,  and  water.  They  had  no  alco- 
holic nor  narcotic  substance,  nor  any  other  pure  sti- 
mulant to  use  (733) ;  not  even  salt  with  their  flesh- 
meat,  which  at  first  they  burnt  a  little  to  destroy  its 
fresh  and  natural  taste  ;  but  they  soon  learned  to 
relish  their  flesh-meat  very  highly  without  salt,  even 
when  slightly  cooked.  Most  of  the  men  belonging  to 
the  company  were,  when  they  left  the  United  States, 


more  or  less  disordered  in  their  health  and  ^fBicted 
with  chronic  ailments.  They  were  all  restored  to 
health,  and  became,  like  the  Indians  among  whom 
they  dwelt,  remarkably  robust  and  active.  Their 
wounds  healed  in  the  same  manner  as  stated  by  Cap- 
tain Cook  of  the  New  Zealanders.  One  of  the  com- 
pany had  the  fleshy  part  of  his  leg  torn  off  by  a  bear. 
The  Indians  stripped  some  bark  from  a  tree  for  a  ban- 
dage, and  did  up  the  wound  with  a  little  bears'  oil, 
and  it  healed  with  astonishing  rapidity,  apparently 
without  inflammation,  and  entirely  without  pain. 
Mr.  Bryant  assures  me  that  so  little  did  the  natives 
regard  the  pain  of  cutting  or  wounding  their  flesh, 
that  it  was  no  uncommon  thing  for  them,  on  any  very 
special  and  important  occasion,  to  cut  off  one  of  their 
fingers,  and  present  it  to  a  friend  as  a  memorial,  or 
to  any  opposite  party  as  a  pledge  ;  and  he  saw  several 
individuals  with  only  the  thumb  and  fore-finger  left 
on  one  hand  (768). 

778.  The  Pampa  Indians  of  Buenos  Ayres,  in  South 
America,  live  almost  entirely  on  mares'  flesh  and  wa- 
ter. They  wear  little  or  no  clothing,  and  sleep  on  the 
ground  in  the  open  air.  When  not  sleeping,  they  are 
almost  continually  on  horseback,  and  being  accustom- 
ed to  this  kind  of  exercise  from  childhood,  they  ac- 
quire the  power  to  ride  very  great  distances  with  com- 
paratively little  fatigue.  '  The  mares'  flesh  which 
they  eat,'  says  Sir  Everard  Home,  '  is  tough  and 
lean,  so  that  they  only  satisfy  hunger,  and  never 
grow  fat ;  but  when  they  accidentally  get  a  buffalo, 
and  indulge  much  in  eating  fat,  it  makes  them  fever- 
ish and  takes  away  their  appetite.  By  fasting  a  day 
or  two,  however,  they  get  well.  They  are  in  general 
a  well-made  stout  race  of  men,  and  appear  to  be  sub- 
ject to  no  diseases.  By  virtue  of  the  great  simplicity 
of  their  diet  and  their  constant  exercise  on  horseback 
in  the  open  air,  they  enjoy  remarkable  uniformity  of 
health,  and  many  of  them  ai"e  very  athletic  and  capa- 
ble of  great  endurance,  especially  in  those  feats  and 
exploits  which  are  performed  on  horseback.  Captain 
Head,  after  living  for  three  months  among  these  In- 
dians, on  flesh  and  water,  and  being  constantly  on 
horseback,  became  so  hardy  as  to  tire  ten  or  twelre 
horses  in  a  day,  and  galloped  one  hundred  and  fifty- 
three  miles  without  halting,  remaining  on  horseback 
fourteen  hours  and  a  half  before  he  arrived  at  the  end 
of  his  journey.  A  French  gentleman  of  Capt.  Head's 
party  told  me,'  continues  Sir  Everard,  '  that  he  him- 
self, a  slim  man,  after  living  some  months  on  flesh 
and  water,  and  becoming  accustomed  to  riding  on 
horseback,  rode  one  hundred  miles  a  day  without  fa- 
tigue. A  friend  of  Dr.  Babington's,  who  lived  in  the 
Pampas  for  some  time  as  a  missionary,  assured  the 
doctor  that  he  was  astonished  to  find  that  upon  this 
simple  diet  he  was  able  to  ride  more  than  a  hundred 
miles  daily  without  fatigue  '  (768). 

779.  Some  of  the  tribes  of  the  Arabs  of  the  desert, 
according  to  Captain  Riley,  subsist  entirely  on  the 
milk  of  their  camels.  Those  who  adhere  strictly  to 
this  diet  have  no  sickness  nor  disorders,  and  attain  to 
very  great  age,  with  remarkable  vigor  and  activity 
(678).  Captain  Riley  thinks  he  met  with  some  who 
were  three  hundred  years  old,  and  many  who  were 
strong  and  active  at  the  age  of  two  hundred  years. 
'  I  am  fully  of  opinion,'  says  he,  *  that  a  great  many 
Arabs  on  this  vast  desert  actually  live  to  the  age  of 
two  hundred  years  and  upwards.  Their  lives  are  re- 
gular from  birth  to  death  ;  their  food  is  simple,  plain, 
and  nutritious,  and  without  variation  ;  their  climate 
is  dry  and  not  changeable ;  they  are  not  subject  to 
hard  labor,  vet  have  sufficient  exercise  for  the  purposes 
of  health  ;  they  never  taste  of  wine  nor  ardent  spirit, 
it  being  forbidden  by  their  religion.' 

780.  Almost  every  circumstance  in  the  lives  of  these 
Arabs  is  unquestionably  in  a  high  degree  favorable  to 
health  and  longevity  ;  and  the  statements  of  Captain 
Riley,  if  correct,  clearly  and  fully  show  that  the  most 
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perfect  simplicity  and  uniformity  of  diet  are  most 
highly  conducive  to  human  health,  and  strength  and 
long  life. 

781.  Homer  also  describes  a  race  of  men  inhabiting 
the  mountains  of  ancient  isarmatia  —  an  extensive 
country  at  the  north  of  Europe  and  Asia — who,  he 
says,  subsisted  upon  the  milk  of  mares,  and  lived  to 
very  great  age,  and  were  '  the  justest  of  men.' 

782.  Before  the  discovery  of  the  Ladrone  islands 
by  the  Spaniards,  about  the  year  1620,  the  inhabit- 
ants supposed  themselves  the  only  people  in  the 
world  ;  and  they  were  destitute  of  almost  every  thing 
that  people  in  civic  life  think  necessary  to  existence. 
There  were  no  animals  on  the  islands  except  birds, 
and  these  they  did  not  eat.  They  had  never  seen  fire, 
nor  could  they  at  first  imagine  the  properties  or  the 
use  of  it.  Their  food  was  wholly  vegetable,  consist- 
ing of  fruits  and  roots  in  a  natural  state.  They  were 
well  formed,  vigorous,  and  active,  and  could  carry 
with  ease  upon  their  shoulders  a  weight  of  five  hun- 
dred pounds.  Disease  or  sickness  of  any  kind  was 
scarcely  known  among  them,  and  they  generally  at- 
tained to  great  age.  It  was  no  extraordinary  thing 
for  individuals  among  them  to  reach  a  hundred  years 
without  experiencing  any  sickness  (768).  Since  they 
have  become  accustomed  to  the  use  of  iire  in  prepar- 
ing their  food,  and  have  deviated  considerably  from 
their  former  simple  and  natural  manner  of  living,  dis- 
eases are  much  more  common  among  them,  and  they 
do  not  average  so  great  an  age. 

783.  Modern  travellers  inform  us  that  the  inhabit- 
ants of  the  island  of  Malta  are  remarkable  for  their 
plain,  simple,  and  abstemious  diet,  and  active  and 
industrious  habits,  and  that  longevity  is  not  unusual 
among  them,  many  of  them  living  a  hundred  years 
(768). 

784.  The  great  uniformity  of  health,  the  remarka- 
ble  bodily  vigor  and  activity,  and  the  extraordinary 
longevity,  of  those  inhabitants  of  Russia  whose  food 
is  simple,  plain,  and  coarse,  and  who  wholly  abstain 
from  the  use  of  spirits,  tobacco,  opium,  and  other  in- 
toxicating substances,  are  well  known  to  all  who  are 
acquainted  with  the  present  history  of  the  human 
family  (768). 

785.  It  is  a  notorious  truth,  that  when,  from  reli- 
gious or  other  motives,  any  sect  or  society  of  men  are 
induced  to  adopt  and  perseveringly  observe  a  simple 
and  restricted  regimen,  their  bodily  health  and  lon- 
gevity are  as  much  improved  and  increased  as  their 
virtue  and  piety. 

786.  The  ancient  Bramins  of  India  were  restricted 
by  their  religious  principles  to  the  most  simple  and 
natural  diet ;  and  it  is  well  known  that  so  long  as 
they  rigidly  and  uniformly  adhered  to  their  religious 
principles  in  regard  to  their  diet,  they  enjoyed  the 
most  uniform  health  and  attained  to  great  age  ;  and, 
considering  the  circumstances  under  which  they  lived 
for  many  centuries,  they  were  an  eminently  virtuous 
and  excellent  class  of  men. 

787.  Pythagoras  founded  his  dietetic  system  on 
principles  which  he  received  from  the  Bramins  of 
India,  and  the  sect  of  Essenes  among  the  Jews  re- 
ceived and  adopted  the  Pythagorean  system ;  and 
what  I  have  said  of  the  Bramins,  in  relation  to  the 
effects  of  their  simple  diet,  is  perfectly  true  of  the 
strict  followers  of  Pythagoras  and  of  the  Essenes. 

708.  Josephus,  who  was  himself  a  Pharisee,  and 
therefore  in  no  degree  predisposed  by  his  sectarian 
religious  feelings  to  do  more  than  justice  to  the 
Essenes,  says,  '  They  lived  the  same  kind  of  life  as 
do  those  whom  the  Greeks  call  Pythagoreans.  He- 
rod,' continues  he,  'had  these  Essenes  in  highest 
honor,  and  thought  more  of  them  than  their  mortal 
nature  required.  They  offer  no  sacrifice,  because 
they  have  more  pure  lustrations  of  their  own  ;  their 
course  of  life  is  better  than  that  of  other  men,  and 
they  entirely  addict  themselves  to  husbandry.  It 


also  deserves  our  admiration,  how  much  they  exceed 
all  other  men  that  addict  themselves  to  virtue,  and 
this  in  riffhteousness  ;  and  indeed  to  such  a  degree 
that,  as  it  hath  never  appeared  among  any  other  men, 
neither  Greeks  nor  Barbarians — no,  not  for  a  little 
time — so  hath  it  endured  a  long  while  among  them. 
They  are  long  lived  also,  insomuch  that  many  of 
them  live  above  a  hundred  years,  by  means  of  the 
simplicity  of  their  diet,  and  the  regular  course  of 
their  lives.' 

789.  The  religious  sect  or  society  of  our  own  times, 
denominated  Quakers  or  Friends,  was  founded  by 
George  Fox,  about  the  middle  of  the  seventeenth 
centiiry,  on  principles  of  the  greatest  simplicity,  as 
well  in  regard  to  diet,  dress,  and  manners,  as  religion  ; 
and  for  several  generations  the  true  followers  of  Geo. 
Fox  strictly  and  religiously  adhered  in  practice  to  all 
the  principles  which  he  laid  down.  Not  only  were 
they  exceedingly  simple,  unostentatious,  and  spiritual 
in  their  religion,  and  strictly  honest  and  virtuous  and ' 
pure  in  their  morality,  and  mild  and  gentle  and  un- 
obtrusive and  humble  in  their  manners,  and  given  to 
hospitality  and  kindness  and  general  philanthropy, 
and  extremely  plain  and  simple  in  their  dress  and 
speech,  but  they  were  also  exceedingly  plain  and  sim- 
ple and  abstemious  in  their  diet.  The  consequence 
was,  that  in  the  course  of  three  or  four  generations, 
the  physiological  effects,  in  relation  to  health  and 
longevity,  became  too  manifest  and  too  remarkable  to 
escape  general  observation.  It  must,  however,  be 
remembered  that  the  dietetic  habits  of  this  society, 
being  adopted  purely  from  religious  considerations, 
were  therefore  not  regulated  in  their  simplicity  with 
reference  to  physiological  principles  (768).  Yet  such 
is  the  importance  of  simplicity  and  temperance  in  diet, 
to  the  physiological  welfare  of  the  human  body,  that 
the  benefits  of  them  are  strikingly  manifested,  even 
when  they  are  not  in  all  respects  perfectly  consistent 
with  true  physiological  principles. 

790.  The  following  article  concerning  the  relative 
length  of  life  among  the  Friends  or  Quakers,  and 
other  portions  of  society  in  civic  life,  appeared  a  con- 
siderable time  since,  in  the  London  Medical  Intelli- 
gencer, and  relates  to  a  period  many  yeai-s  past ;  and 
it  is  with  deep  regret  that  I  find  myself  compelled  to 
add,  that  it  relates  to  a  state  of  things  which  has  also, 
in  a  great  measure,  past  away.  Every  true  philan- 
thropist must  grieve  to  see  so  signal  and  so  beautiful 
an  exemplification  of  the  virtue  of  temperance  in  all 
things,  fade  away  before  the  luxuries  which  have 
already  too  nearly  assimilated  the  Society  of  Friends 
to  the  world  of  sensuality  and  excess  around  them. 

a.  '  It  appears  from  the  Register  of  the  Society  of 
Friends  or  Quakers,  as  a  consequence  of  their  temper- 
ance, that  one-half  of  those  that  are  born  in  that  soci- 
ety, live  to  the  age  of  forty-seven  years ;  whereas, 
says  Dr.  Price,  of  the  general  population  of  London, 
one-half  live  only  two  years  and  nine  months.  Among 
the  Quakers,  one  in  ten  arrives  at  seventy  years  of 
age;  of  the  general  population  of  London,  only  one  in 
forty  reaches  this  period  of  life.' 

b.  In  an  another  article  from  the  Derbyshire 
Courier,  without  date,  it  is  stated  that  the  '  Society 
of  Friends  have  recently  been  engaged  in  statistical 
inquiries,  which  tend  to  demonstrate  that  longevity  in 
their  sect  is  the  result  of  their  regular  habits  and  tem- 
perance. As  a  proof,  it  is  stated  that  in  Chesterfield 
church-yard  the  aggregate  age  of  the  last  hundred 
individuals  buried  to  the  date  of  16th  November  (year 
not  given),  was  two  thousand  five  hundred  and  six- 
teen years  and  six  months ;  while  the  aggregate  of 
the  last  hundred  Quakers  amounted  to  four  thousand 
seven  hundred  and  ninety  years  and  seven  months ; 
giving  an  average  of  the  duration  of  life,  of  the 
former,  of  only  twenty-five  years  and  two  months  ; 
and  of  the  latter,  or  Quakers,  of  forty-seven  years  and 
ten  months.' 
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c.  Another  article,  taken  from  the  fifty-fourth 
number  of  the  ChrisHan  Disciple,  a  paper  of  our  own 
country,  dated  Oct.  1817,  states  that  the  Rhode  Island 
Monthly  Meeting  of  Friends  comprises  about  four 
hundred  persons ;  the  number  of  deaths  in  the  last 
five  years  is  about  thirty-one,  and  in  that  period  not 
one  person  has  died  of  that  Society  under  forty-eight 
years  of  age.  The  ages  of  the  thirty-one  persons  who 
have  died  within  the  past  five  years  averaged  seventy- 
fOur  years. 

d.  In  1812,  eight  persons  died,  the  youngest  of 
whom  was  sixty  years  old,  the  oldest  eighty-four ;  of 
this  last  age  there  were  two. 

e.  In  1813,  also,  eight  persons  died  ;  the  youngest 
was  forty-nine,  the  oldest  eighty-five. 

/.  In  1814,  but  one  died,  and  that  one  was  eighty- 
seven  years  old. 

ff.  In  1815,  five  persons  died;  the  youngest  was 
forty-eight,  the  oldest  was  ninety. 

h.  In  181C,  nine  persons  died;  the  youngest  was 
fifty-seven  years  old,  and  the  oldest  was  ninety-four. 

791.  These  facts  in  relation  to  the   Society  of 
Friends,  are  certainly  of  very  great  importance,  and 
ought  not  only  to  admonish  that  respectable  Society 
of  their  solemn  duty,  both  for  their  own  sakes  as  in- 
dividuals  and  as  a  society,  and  for  the  sake  of  the 
common  cause  of  philanthropy,  to  adhere  closely  to 
those  principles  and  practices  of  their  founder,  which 
have  wrought  out  for  them  such  signal  benefits,  and 
guard  most  cautiously  and  rigorously  against  those 
treacherous  inroads  of  sensuality  among  them,  which 
will  completelv  destrov  all  these  benefits ;  but  the}' 
ought  also  to  admonish  the  whole  civilized  world  ot 
the  truth  and  value  of  those  physiological  principles 
which  require  plainness  and  simplicity  and  temper- 
ance in  human  diet.  . 

792.  I  might  add  many  similar  illustrations  oi  tne 
principles  which  I  have  advanced,  from  the  history  of 
other  sects  and  particular  neighborhoods  of  our  own 
country,  but  I  deem  it  unnecessary.  ,     tt  •  j 

793.  '  According  to  the  last  census  of  the  United 
States,  the  free  white  male  population  oi  the  state  of 
North  Carolina  numbers  235,954  ;  the  female,  23b, 
889.  Total  free  white  population,  472,843.  Of  these 
202  only  were  foreigners  not  naturalized.  Of  this 
whole  number  of  free  white  people,  there  are  fifty- 
eight  over  a  hundred  years  old.  Of  slaves,  the  who  e 
number  of  both  sexes  is  245,601  ;  and  of  free  people 
of  color,  19,543 :  making  of  colored  persons,  slaves 
and  free,  265,144.  Of  this  whole  number  of  the 
colored  population,  247  are  over  a  hundred  years  old. 
Massachusetts,  with  a  population  of  603,359  free  white 


persons,  has  only  five  over  a  hundred  years  old 
Whilst  out  of  7,645  free  persons  of  color  in  Massa- 
chusetts,  there  are  fifty  over  a  hundred  years  of  age. 
There  is,  therefore,  of  the  white  population  of  Massa- 
chusetts, one  in  120,671  1-2  over  a  hundred  years  old. 
Of  the  white  population  of  North  Carolina  there  is, 
over  a  hundred  years  old,  one  in  8,152.  Of  the  co- 
lored population  of  North  Carolina  there  is,  over  a 
hundred  years  old,  one  in  1,073.  Of  the  colored 
population  of  Massachusetts  there  is,  over  a  hundred 
years  old,  one  in  152  3-4.' 

794.  How  shall  we  account  for  this  very  remarka- 
ble difference  in  the  comparative  longevity  of  the 
white  and  colored  population  of  these  two  states  ? 
The  whites  over  a  hundred  years  old  in  North  Caro- 
lina,  are,  in  proportion  to  those  of  Massachusetts, 
nearly  fifteen  to  one.  The  colored  people  over  a  hun- 
dred years  old  in  North  Carolina,  are  in  proportion 
to  those  of  the  whites  of  the  same  state,  nearly  eight 
to  one  ;  and  in  proportion  to  those  of  the  whites  of 
Massachusetts,  more  than  562  to  one  !  While  the 
colored  people  over  a  hundred  years  old  in  Massa- 
chusetts are,  in  proportion  to  those  of  the  colored  peo- 
ple in  North  Carolina,  seven  to  one ;  and  in  propor- 
tion to  thosa  of  the  white  people  in  North  Carolina, 


53  to  one  ;  and  in  proportion  to  those  of  the  white 
people  in  Massachusetts,  about  3,950  to  one.  Now 
then,  why  is  the  proportion  of  white  centenarians  in 
North  Carolina  so  much  greater  than  in  Massachu- 
setts? and  why  is  the  proportion  of  colored  centenari- 
ans in  North  Carolina  so  much  greater  than  that  of 
the  whites  of  the  same  state  ?  and  why  is  the  propor- 
tion of  colored  centenarians  in  Massachusetts  so  much 
greater  than  in  North  Carolina  ? 

795.  It  is  evident  from  these  facts,  as  well  as  from 
every  other  just  consideration,  that  the  climate  of 
Massachusetts  is  more  favorable  to  human  longevity 
than  that  of  North  Carolina.     The  white  people  of 
North  Carolina,  as  a  general  fact,  do  not  labor  near 
so  hard  as  the  whites  of  Massachusetts,  and  they  are 
far  more  simple  and  less  given  to  excess  in  their  food. 
The  severe  labor  of  the  whites  in  Massachusetts,  in 
itself  considered,  is  in  some  measure  unfavorable  to 
long  life.     Their  active  employment,  together  with 
their  healthful  and  invigorating  climate,  exceedingly 
increases  their  appetite  for  food,  and  their  tables  are 
always  furnished,  not  only  with  great  abundance, 
but  generally  with  considerable  variety  ;  and  too  fre- 
quently this  variety  is  very  great,  and  comprizes  many 
dishes  of  compound  concentrated  substances;  and  flesh- 
meat  is  almost  universally  found  upon  their  tables 
three  times  a  day.     With  such  temptations  before 
them,  and  with  a  keen  appetite,  and  without  thinking 
of  the  danger  of  excess,  the  white  people  of  Massachu- 
setts, as  a  body,  generally  eat  at  least  double  the 
quantity  of  food  that  the  vital  economy  of  their  bodies 
requires,  and  that  food  is  seldom  of  a  plain  and  sim- 
ple kind.    They  rise  from  their  tables  with  overload- 
ed stomachs,  and  go  almost  immediately  to  hard  labor, 
or  business  which  requires  severe  mental  exercise,  and 
thus,  in  either  case,  much  increase  the  embarrassment 
of  the  stomach.     It  is  probably  true  that  the  white 
population  of  Massachusetts  and  of  New  England  ge- 
nerally, are,  as  a  body,  without  being  conscious  of  it, 
the  most  gluttonous  people  in  the  world  !    Not  that 
they  are  naturally  more  gluttonously  disposed  than 
others,  but  all  their  circumstances  and  habits,  and 
the  unmeasured  abundance  with  which  their  industry 
and  enterprize  are  crowned,  concur  to  make  them  so. 
It  is  a  common  thing  for  farmers  in  New  England,  of 
the  most  athletic  frames  and  vigorous  constitutions,  to 
complain  of  being  worn-out  by  hard  labor  before  they 
are  fifty  years  old  ;  yet  were  they,  from  their  youth 
up,  compelled  to  live  on  half  the  food  which  they  con- 
sume,  and  that  food  much  plainer  and  more  simple, 
they  would  complain  less  of  the  effects  of  hard  labor 
and  of  the  infirmities  of  age  at  eighty  years,  than  they 
now  do  at  fifty. 

796i  The  dietetic  and  other  habits  of  the  colored 
people  of  North  Carolina  come  much  nearer  to  physi- 
ological propriety  than  those  of  the  whites  of  the  same 
State.  Hence  their  much  greater  proportion  of  lon- 
gevity. The  dietetic  habits  of  the  colored  people  of 
Massachusetts  are,  all  things  considered,  nearly  as 
physiologicaUy  correct,  and  perhaps  quite  as  much 
so,  as  those  of  the  colored  people  of  North  Carolina ; 
but  in  all  other  respects  their  habits  and  circumstances 
are  much  more  favorable  to  long  life.  Their  climate 
is  healthier  ;  thev  are  less  exposed  to  the  action  ot 
foreign  morbific  causes  ;  they  are  free  from  the  ue- 
pressing  effects  of  slavery  ;  and  are  every  way  more 
comfortable,  as  a  general  fact,  and  much  more  intel- 
ligent (764).  It  must  also  be  remembered  that  tne 
colored  people  in  both  Massachusetts  and  North  Car- 
olina have  much  more  constitutional  stamina  than  the 
whites.  They  are  much  less  tainted  with  hereditary 
predispositions  and  influences.  _ 

797.  Let  it  be  continually  kept  in  mmd,  however, 
that  in  all  these  cases,*  with  whatever  correctness  of 
habit  and  circumstances  there  may  be,  there  is  still  in 
many  respects  so  wide  a  departure  from  physiological 
•  From  769  to  796. 
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rectitude  (764),  that  the  facts  which  they  afford  are 
greatly  modified.  Yet  with  all  this  detriment  {7G8), 
it  is  nevertheless  irrefi-agibly  true,  that  the  traditions 
and  history  of  every  nation  and  tribe  of  men  on  the 

face  of  the  whole  earth  both  continents  and  islands 

— in  aU  periods  of  time,  when  accurately  understood, 
concur  to  demonstrate  this  general  law  of  the  human 
species  :  that,  all  other  things  being  right,  whether 
man  subsists  on  vegetable  or  animal  food,  the  more 
perfectly  his  diet  is  adapted  in  simplicity,  plainness, 
and  naturalness  (765),  to  the  constitutional  laws  of 
his  nature,  the  more  perfectly  all  the  interests  of  that 
nature  are  sustained  (758). 


LECTUEE  XIV. 

The  natural  dietetic  character  of  man,  what?— The  foundation  of 
popular  opinion  ontlie  subject— Opinion  of  Buffon — True  state- 
ment of  the  question — It  is  a  question  of  Comparative  Anatomy 
and  Physiology — -How  the  criteria  of  Comparative  Anatomy  are 
ascertained  and  established — Correct  mode  of  inductive  reason- 
ing in  Comparative  Anatomy — Correct  practical  application  of 
general  principles — The  teeth  of  man  compared  with  the  teeth 
of  other  animals  as  to  number  and  arrangement — The  mastica- 
tory organs  of  man  particularly  compared  with  those  of  carniv- 
orous and  herbivorous  animals  —  The  digestive  organs  of  man 
compared  with  those  of  carnivorous  and  herbivorous  animals 
—  The  masticatory  and  digestive  organs  of  man  compared 
with  those  of  omnivorous  animals  —  The  masticatory  and 
digestive  organs  of  man  compared  with  those  of  frugivorous 
•  animals  —  The  physiological  capabilities  of  man  in  regard 
to  omnivorous  habits  compared  with  those  of  other  animals 
— Testimony  of  Linnaeus,  Cuvier,  Lawrence,  Bell,  and  others 
— How  far  the  character  of  tlie  gastric  juice  determines  the 
natural  dietetic  character  of  an  animal  —  The  versatility  of 
the  physiological  powers  of  the  human  stomach,  common 
to  other  animals  —  Natural  simplicity  best  for  all  —  False 
reasoning  of  naturalists— How  far  reason  is  paramount  to  in- 
stinct— Does  reason  raalce  man  naturally  omnivorous? — Gener- 
al conclusion  from  the  evidence  of  Comparative  Anatomy — How 
far  climate  determines  the  dietetic  character  of  man — How  far 
instinct  leads  man  to  be  omnivorous  — Early  propensities  of 
children— Infants  taught  to  smoke  in  India— Instinct,  how  far 
a  primary  and  true  law  of  action  in  man  and  other  animals — 
Why  the  average  longevity  of  man  has  been  nearly  the  same  in 
aU  climates  and  circumstances,  and  with  all  varieties  of  dietetic 
habits — Man  always  goes  as  far  in  indulgence  as  he  can  without 
sudden  destruction,  and  what  he  has  to  his  advantage  in  one 
point  he  sacrifices  in  another— Hence,  universal  sensuality — 
The  principles  stated  by  which  true  physiological  evidence  is  as- 
certained— The  assertion  of  BufFon  and  popular  opinion  in  re- 
gard to  the  necessity  for  animal  food  to  nourish  and  sustain  the 
human  body— Proportions  of  nutritious  matter  in  vegetable  and 
animal  food — General  history  of  the  human  species  with  regard 
to  the  use  ofanimal  food— The  physiological  effects  offlesh-meat 
on  the  human  body— Physiological  difference  between  animal 
and  vegetable  foodin  sustaining  thebody  in  labor- Illustrations, 
the  Russian,  Greek,  and  other  laboring  men— Patagouiaus  and 
other  flesh-eating  tribes — General  conclusions  from  the  anatom- 
ical and  physiological  evidence  thus  far  examined. 

798.  Having  explained  and  illustrated  the  consti- 
tutional laws  of  relation  between  the  alimentary  or- 
gans and  special  senses  of  the  human  body  and  those 
foreign  or  external  substances  designed  by  the  Crea- 
tor  for  the  food  of  man  (683,  757),  and  having  exten- 
sively exemplified  the  doctrines  laid  down  by  the  gen- 
eral experience  of  mankind  (769,  797)  so  far  as  the 
importance  of  a  plain,  simple,  and  natural  diet  is  con- 
cerned (765),  we  are  now  prepared  to  inquire,  

WHAT  IS  THE  NATURAL  DIETETIC  CHARACTEH  OF 
MAN? 

799.  The  prevailing  opinion  on  this  subject,  in  our 
country  and  in  many  parts  of  Europe,  is,  that  man  is 
naturally  an  omnivohous  animal ;  that  the  highest 
and  most  permanent  good  of  his  nature  requires  that, 
he  should  subsist  on  a  mixed  diet  of  vegetable  and 
animal  substances. 

800.  Custom  is  the  only  authority  for  this  opinion 
with  the  mass  of  those  who  entertain  it.  But  many 
naturalists  and  physiologists  have  endeavored  to  sup- 
port It  by  what  they  have  supposed  to  be  the  indica- 
tions of  man's  alimentary  organs.  It  is  an  important 
truth,  however,  that  naturalists  and  physiologists, 
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even  when  they  claim  to  be  strictly  governed  by  the 
principles  of  inducti  ve  reasoning,  are  not  unfrequently 
as  erroneous  in  their  apprehension  and  interpretation 
oi  facts  (39),  and  as  absurd  in  their  conclusions  as  the 
unscientific  multitude,  who  are  governed  entirely  by 
tradition,  custom,  habit,  and  feeling. 

801.  Bufl'on,  whose  writings  have  certainly  as  just 
a  claim  to  poetry  as  to  sound  science,  thus  expresses 
himself  on  this  subject :— '  If  man  were  obliged  to 

abstain  totally  from  flesh,  he  would  not  at  least  in 

our  climates — either  exist  or  multiply.  An  entire 
abstinence  from  flesh  can  have  no  effect  but  to  enfee- 
ble nature.  To  preserve  himself  in  proper  plight, 
man  requires  not  only  the  use  of  this  solid  nourish- 
ment, but  even  to  vary  it.  To  obtain  complete  vigor, 
he  must  choose  that  species  of  food  which  is  most 
agreeable  to  his  constitution  ;  and  as  he  cannot  pre- 
serve himself  in  a  state  of  activity  but  by  procuring 
new  sensations,  he  must  give  his  senses  their  full 
stretch,  and  eat  a  variety  of  meats  to  prevent  the 
disgust  arising  from  a  uniformity  of  nourishment.' 

802.  Nothing  can  well  be  more  egregiously  whim- 
sical and  fallacious  than  this  whole  tissue  of  assertion 
and  reasoning  of  the  celebrated  naturalist ;  nor  is  it 
surprising  that  a  mind  thus  fanciful  in  its  speculations, 
or  rather  thus  blinded  by  custom  and  personal  feelings, 
should  find  support  for  its  hypothesis  in  the  structure 
of  the  teeth  and  digestive  organs.  But  it  is  truly 
amazing  that  so  many  scientific  men,  who  profess  to 
think  and  to  investigate  for  themselves,  should  so 
tamely  embrace  and  repeat  notions  so  utterly  erroneous 
and  absurd. 

803.  Let  it  be  distinctly  understood,  the  question 
is  not  whether  man  is  capable  of  subsisting  on  a  very 
great  variety  of  both  vegetable  and  animal  substances, 
for  we  have  seen  (684,  etseq.)  that  he  does  possess  the 
constitutional  capability  of  deriving  nourishment  from 
almost  every  thing  in  the  vegetable  and  animal  king- 
doms ;  but  the  question  is,  do  the  highest  interests  of 
the  human  constitution  indispensably  require  that  man 
should,  as  a  general  rule,  subsist  on  both  vegetable 
and  animal  food  ?  It  is  not  whether  he  can,  but  whe- 
ther he  must,  subsist  on  such  a  mixed  diet,  in  order  to 
secure  the  highest  and  best  good  of  which  his  nature 
is  capable. 

804.  Some  have  considered  this  wholly  an  anatomi- 
cal  question,  and  have  asserted  that  the  structure  and 
conformation  of  the  teeth  and  digestive  organs  con- 
stitute the  only  evidence  in  the  case  by  which  the 
truth  is  to  be  ascertained.  But  while  I  admit  that 
the  anatomical  evidence  is  very  fuU  and  conclusive,  I 
must  also  contend  that  the  physiological  evidence  is, 
if  possible,  even  more  powerful  and  determinate ;  and 
therefore  I  shall  proceed  to  examine, — first,  the  an- 
atomical ;  and  second,  the  physiological  evidence 
in  relation  to  the  natural  dietetic  character  of  man. 

805.  As  an  anatomical  question,  it  is  purely  one  of 
comparative  anatomy  :  that  is,  the  evidence  must  be 
obtained  by  comparing  the  alimentary  organs  of  man 
with  those  of  other  animals  whose  natural  dietetic 
character  is  well  known  ;  and,  therefore,  that  the  true 
nature  and  force  of  the  evidence  may  be  understood, 
it  is  necessary  that  we  should  know  precisely  the  mode 
in  which  the  criteria  of  reasoning  on  the  question  have 
been  established. 

806.  These  criteria  are  not  self-evident  or  manifest 
principles  in  nature,  nor  have  they  been  ascertained 
hy  a  priori  reasoning,  or  by  reasoning  from  causes  to 
effects ;  but  by  a  posteriori  reasoning,  or  reasoning 
from  known  effects  back  to  principles. 

807.  Naturalists  did  not,  in  total  ignorance  of  the 
dietetic  habits  of  animals,  go  out  into  the  fields  and 
forests,  and  catch  or  slay  individuals  of  the  different 
species  of  animals  in  a  state  of  nature,  and  examine 
their  organs,  and  classify  them  as  to  their  dietetic 
character,  according  to  their  organization,  purely  from 
such  an  anatomical  inspection,  without  first  studying 
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the  natural  dietetic  habits  and  natural  history  of  the 
animals  which  they  classified.    Or  in  other  words, 
naturalists  did  not  first  ascertain  that  the  lion,  tiger, 
and  other  animals  of  like  alimentary  organs,  are  car- 
nivorous, from  the  structure  and  conformation  of  their 
organs.    But,  long  before  any  zoological  classification 
of  these  animals  was  attempted,  they  were  well  known 
to  be  beasts  of  prev— to  subsist  naturally  on  the  flesh 
of  other  animals  ;  or  if  their  natural  dietetic  character 
was  not  known,  it  was  first  ascertained  by  carefully 
observing  their  natural  dietetic  habits  ;  and  with  this 
knowledge  naturalists  proceeded  to  examine  their  or- 
ganization, and  found  that  the  teeth  and  certain  other 
organs,  in  all  flesh-eating  animals,  are,  in  certain  par- 
ticulars, alike  ;  and  thus  they  inductively  arrived  at 
the  general  conclusion,  or  rule  of  reasoning  in  compar- 
ative anatomy,  that  all  animals  having  alimentary 
organs  of  a  certain  description,  are  naturally  carniv- 
orous.   In  the  same  manner,  they  first  learned  the 
natural  dietetic  character  of  the  ox  and  other  herbiv- 
orous animals,  from  their  natural  dietetic  habits,  and 
then  proceeded  to  examine  their  organization,  and 
found  that  to  a  certain  extent  all  animals  which  were 
known  to  be  herbivorous  are  alike  in  their  alimentary 
organs ;  and  thus  again  they  arrived  at  the  general 
conclusion,  or  rule  of  reasoning  in  comparative  anato- 
my, that  all  animals  having  alimentary  organs  ot  a 
certain  description  are  herbivorous  animals.    In  this 
purely  inductive  manner  the  grand  criteria  or  princi- 
ples of  reasoning  on  the  subject  before  us  have  been 
established  ;  so  that  now  it  is  deemed  no  longer  neces- 
sary to  study  the  natural  dietetic  habits  of  an  animal 
in  order  to  know  its  natural  dietetic  character,    it  is 
sufficient  for  aU  the  purposes  of  zoological  science,  to 
examine  its  organization.    If  found  to  possess  ahmen- 
tary  organs  Hke  the  lion,  tiger,  and  other  carnivorous 
animals  whose  natural  dietetic  character  is  known,  '.t 
is  unhesitatingly  and  correctly  called  a  carnivorous 
animal ;  or  if  it  is  found  to  possess  alimentary  organs 
like  the  ox,  deer,  sheep,  and  other  herbivorous  ani- 
mals, it  is  called  an  herbivorous  animal. 

808  In  this  manner,  when  the  bones  of  animals  ot 
an  extinct  or  unknown  species  are  found  in  caves 
or  deeply  imbedded  in  the  earth,  scientific  naturalists 
readily  ascertain  the  natural  dietetic  character  ot 
those  animals,  by  these  established  criteria  in  com- 
parative anatomy,  especiaUy  if  any  of  the  teeth  or 
bones  of  the  feet  be  found.  .-u  .  „ 

809  Let  it  be  clearly  understood,  then,  that  we  do 
not,  in  the  first  place,  ascertain  that  all  animals  with 
a  certain  kind  of  organs  are  carnivorous,  and  all  ani- 
mals with  a  certain  other  kind  of  organs  are  herbivor- 
ous, etc.  ;  but  we  first  ascertain  that  all  carnivorous 
animals  have  a  certain  kind  of  alimentary  organs,  and 
that  all  herbivorous  animals  have  a  certain  other 
kind  of  alimentary  organs  ;  and  then,  we  assert  the 
converse  of  these  propositions,  viz.,  that  all  animals 
of  certain  organization  are  carnivorous,  and  that  an 
animals  of  a  certain  other  kind  of  organization  are 
herbivorous,  etc. ;  and  these  last  general  propositions 
are  thus  established  as  the  general  principles  ot  rea- 
soning, or  grand  criteria  in  comparative  anatomy,  Dy 
which  we  are  to  ascertain  the  classification  and  natural 
dietetic  character  of  all  animals  whose  natural  history 
is  unknown.    Or  in  other  words,  we  do  not  first  learn 
the  natural  dietetic  character  of  animals  from  their 
teeth  and  other  organs,  but  we  first  learn  the  dietetic 
character  of  their  teeth  and  other  organs  from  their 
natural  dietetic  habits.    For  if  we  were  totally  ignor- 
ant of  the  dietetic  habits  of  all  animals,  it  would  not 
be  possible  for  us,  by  the  most  careful  examination  ot 
their  alimentary  organs,  to  ascertain  their  natura 
dietetic  character,  with  any  degree  of  certainty  But 
when  we  have  first  studied  the  natural  habits  and 
then  the  anatomy  of  animals,  and  thus  ascertained 
the  correspondence  between  their  natural  dietetic 
habits  and  their  peculiar  organization,  so  as  to  be  able 


to  establish  general  principles  or  scientific  criteria,  we 
then  think  we  can  clearly  perceive  the  constitutional 
adaptation  of  their  alimentary  organs  to  their  natural 
food  ;  we  then  believe  that  we  can  ])lainly  see  that  the 
organs  of  carnivorous  animals  are  manifestly  fitted  to 
seize  and  tear  and  cut  the  flesh  on  which  those  ani- 
mals subsist,  and  that  we  can  as  plainly  discern  that 
the  organs  of  herbivorous  animals  are  fitted  to  crop 
and  grind  the  grass  and  other  vegetable  substances 
which  constitute  the  natural  food  of  such  animals. 

810.  With  this  full  explanation  of  scientific  prin- 
ciples or  criteria  of  comparative  anatomy  in  regard  to 
the  question  before  us,  and  the  manner  in  which  those 
criteria  are  established,  we  shall  now  be  able  to  un- 
derstand the  true  character  and  force  of  all  evidence 
relative  to  the  subject  under  consideration. 

811.  If  the  alimentary  organs  of  an  animal  of  an 
extinct  or  unknown  species,  whose  natural  history  is 
entirely  unknown  to  us,  be  presented  for  our  examin- 
ation, and  we  find  that  they  are  like  those  of  the  lion, 
tiger,  etc.,  we  say  that  they  are  the  organs  of  a  car- 
nivorous animal ;  and  the  true  elements  of  our  rea- 
soning in  the  case  are  these  :  these  organs  are  like 
the  alimentary  organs  of  the  lion,  tiger,  etc. ;  but  the 
lion,  tiger,  and  aU  other  animals  thus  organized, 
whose  natural  history  is  known,  are  naturally  carniv- 
orous animals ;  therefore,  these  are  the  alimentary 
organs  of  a  carnivorous  animal.  If,  on  the  other 
hand,  we  find  that  the  organs  are  like  those  of  the 
horse,  ox,  deer,  sheep,  etc.,  we  unhesitatingly  say 
that  they  are  the  organs  of  an  herbivorous  animal ; 
and  the  true  elements  of  our  reasoning  in  the  case 
would  be  precisely  the  same  as  in  the  case  just  stated. 

812  But  suppose  that,  on  a  careful  examination, 
we  find  that  the  organs  which  are  the  subject  of  our 
enquirv  are  neither  like  those  of  carnivorous  nor  like 
those  of  herbivorous  animals,  but  in  some  respects 
resembling   each  of  them,   and  in  some  respects 
differing  from  both  of  them  ?    In  such  a  case  can  we, 
according  to  correct  principles  of  reasonmg  m  com- 
parative anatomy  (807),  legitimately  come  to  the  con- 
clusion that  the  animal  to  which  the  organs  in  our 
hand  belonged  was  organized  to  subsist  on  both  vege- 
table and  animal  food,  as  his  natural  and  most  appro- 
priate  diet  ?    Most  certainly  not  !    No  man  ought  to 
make  any  pretensions  to  scientific  logic  who  could 
reason  thus  !     For  it  would  be  /o  disregard  entirely 
the  true  elements  of  reasoning  (809)  essentia   to  the 
nature  of  the  subject,  and  to  lose  sight  of  aU  estab- 
lished  principles  in  the  science  of  comparative  ana- 
tomy, which  relate  to  the  question  before  us  ! 

813.  How,  then,  do  the  true  principles  of  reasomng 
in  comparative  anatomy  require  that  ^^e  should  pro- 
ceed  in  such  a  case  ?  If  we  find,  on  careful  and  accu- 
rate examination,  that  the  organs  under  ""^'n^f  ^tj^'l 
are  neither  like  those  of  carnivorous  nor  like  those  of 
herbivorous  animals,  we  are  to  conclude  that  the  ani- 
mal whose  they  were,   belong  to  .leither  of  these 
orders;  and  if  the  animal  belonged  to  an  extinct  or 
unkno;n  species,  the  natural  history  o  which  is  also 
wholly  unknown,  and  cannot  now  be  studied  a  1  cor- 
rect principles  in  comparative  anatomy  most  clearly 
and  decidedly  demand  that  we  should  diligently  ex- 
Xre  the  animal  kingdom,  and,  if  possible,  find  some 
tvpe  witli  wbich  the  organs  under  our  examination 
correspond.    But  if  no  exact  type  of  our  specimen  can 
be  ound  then  we  must  ascertain  what  order  of  am 
mais  ha^e  alimentary  organs  most  "early  re^embW 
our  specimen,  and  when  this  is  done,  we  must  con- 
clude thaTthe  animal  to  which  our  specimen  belonged 
ime  nearer  to  that  order  than  to  any  other  known 
ordLr  of  animals  in  its  natural  dietetic  character  ;  a  d 
hi  all  that  our  specimen  varies  from  that  order,  and 
app  iaches  to  a\esemblance  of 
onler,  we  are  to  conclude  that  the  animal  tojvhich 
^ur  specimen  belonged  differed  from  the  fomer  a  id 
approached  to  an  Agreement  with  the  latter,  in  its 
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natural  dietetic  character.  But  if  we  find  an  order 
with  the  alimentary  organs  of  which  our  specimen 
fully  corresponds,  then  we  are  irresistibly  led  to  the 
conclusion  that  the  animal  to  which  our  specimen  be- 
longed was  of  the  same  dietetic  character  with  that 
order  ;  and  if  now  we  can,  by  studying  the  natural 
history,  or  observing  the  natural  dietetic  habits,  of 
that  order,  fully  ascei'tain  the  natural  dietetic  char- 
acter of  the  animals  belonging  to  it,  then  we  know 
che  natural  dietetic  character  of  the  animal  to  which 
our  specimen  belonged  (fi2I),  just  so  far  as  the  most 
rigorously  correct  principles  and  reasonings  of  com- 
parative anatomy  can  teach  us. 

814.  Now,  then,  with  the  strictest  application  of 
these  principles,  and  this  mode  of  reasoning,  to  the 
question  before  us,  what  is  the  natural  dietetic  char- 
acter of  man,  according  to  the  real  and  true  evidence 
of  comparative  anatomy  ? 

815.  In  considering  this  question,  it  is  important 
that  we  should  remember  that  whatever  may  be  true 
concerningthenatural  dietetic  character  of  man,  there 
is  neither  now  on  earth,  nor  has  there  been  for  many 
centuries,  any  portion  of  the  human  race,  so  far  as 
we  know,  which  have  lived  in  all  respects  so  perfect- 
ly in  a  state  of  nature  (764),  or  in  a  state  to  which 
the  constitutional  nature  of  man  is  most  perfectly 
adapted,  as  to  afford  us  an  opportunity  to  study  the 
true  natural  history  of  man,  and  learn  his  natural 
dietetic  chararter  fi-om  his  natural  dietetic  habits 
(807);  and  therefore,  so  far  as  this  question  is  ana- 
tomically considered,  man  must  in  strict  propriety  be 
i-egarded  as  an  extinct  species  ;  because  though  man 
is  actually  a  living  species  of  animals,  yet  the  species, 
as  a  whole,  have  become  so  artificial  in  their  dietetic 
habits,  that  it  is  impossible  to  derive  from  those  habits 
any  evidence  which  can  justly  be  considered  unques- 
tionable, in  relation  to  the  natural  dietetic  character 
of  man  ;  and  consequently,  our  evidence  and  reason- 
ing in  the  case  must  be  precisely  such  as  would  be 
proper  if  man  were  really  an  extinct  species,  and  his 
natural  history  wholly  unknown  (813). 

816.  Let  us  suppose,  then,  that  the  alimentary 
organs  of  the  human  body  are  placed  before  us  for 
our  examination,  in  order  to  ascertain  the  natural 
dietetic  character  of  man.  In  the  first  place,  those 
organs  speak  no  distinct  and  unequi  vocal  languag 
afford  no  clear  and  determinate  indications  from 
which,  without  reference  to  any  thing  else,  we  can 
learn  the  natural  dietetic  character  of  man  (809). 
In  the  second  place,  the  purely  natural  dietetic  habits 
of  man  are  wholly  unknown  (815),  except  as  a  matter 
of  extremely  ancient  history  and  tradition  (770)  ;  and 
we  have  now  no  way  hv  which  we  can  become  ac- 
quainted  with  those  habits,  from  observation.  From 
the  nature  and  circumstances  of  the  case,  therefore, 
we  are  under  the  necessity  of  drawing  our  evidence 
from  comparative  anatomy  in  the  same  manner  as  we 
would  if  the  species  were  extinct  and  unknown. 
That  is,  we  have  no  other  way  of  ascertaining  the 
natural  dietetic  character  of  man  from  his  alimentary 
organs,  than  by  comparing  those  organs  with  the  ali- 
mentary organs  of  other  animals  in  a  pure  state  of 
nature  (811)  ;  and  if  we  can  find  an  order  of  animals 
whose  alimentary  organs  perfectly  correspond  with 
those  of  man,  and  can  accurately  and  fully  ascertain 
the  natural  dietetic  habits  and  character  of  that  order 
of  animals,  then  have  we  learned,  so  far  as  we  can 
learn  from  comparative  anatomy,  the  true  natural 
dietetic  character  of  man  (813j. 

817.  In  the  human  head,  as  we  have  seen  (32C), 
there  are  thirty-two  teeth  :  eight  incisors,  four  cus- 
pids or  eye  teeth,  eight  bicuspids  or  small  cheek  teeth, 
and  twelve  molars  or  large  cheek  teeth  ;  and  the  teeth 
of  each  jaw,  in  a  perfectly  normal  state,  form  an  un- 
interrupted series,  in  close  juxtaposition,  and  all  of 
nearly  equal  length  (fig.  20).  In  this  particular, 
man  differs  from  all  other  animals.    For  even  in  the 


species  nearest  so  man,  there  is  a  considerable  space 
between  the  front  and  the  corner  teeth  (fig.  56); 
while  in  many  other  sp6cies,  both  of  carnivorous  and 
of  herbivorous  animals,  the  space  is  still  greater,  both 
between  the  incisors  and  the  cuspids  and  between  these 
latter  and  the  cheek  teeth  (fig.  53,  54).  Carnivorous 
animals  have  in  each  jaw  six  incisors  or  front  teeth, 
two  cuspids,  and  from  eight  to  twelve  cheek  teeth. 
Gnawing  animals,  such  as  the  rat,  the  beaver,  the 
squirrel,  etc.,  have  two  incisors  in  each  jaw,  no  cus- 
pids, and  from  six  to  ten  cheek  teeth.  Ruminating 
animals  without  horns,  as  the  camel,  dromedary,  etc, 
have  two  upper  and  six  lower  incisors,  from  two  to 
four  cuspids,  and  from  ten  to  twelve  cheek  teeth  in 
each  jaw.  Ruminating  animals  with  horns,  such  as 
the  ox,  sheep,  etc.,  have  no  upper  incisors,  eight  lower 
incisors,  no  cuspids;  except  in  the  stag,  which  has 
them  in  the  upper  jaw,  and  twelve  cheek  teeth  in  each 
jaw.  Animals  with  undivided  hoofs,  such  as  the 
horse,  have  six  incisors  in  each  jaw,  two  cuspids  in 
the  upper  jaw,  none  in  the  lower  jaw,  and  twelve 
cheek  teeth  in  each. 

818.  The  body  of  the  human  tooth  above  the  gum 
we  have  seen  (327),  consists  of  dense  bone,  which  is' 
every  where  covered  on  its  external  surface  with  a 
plate  of  enamel.  In  this  respect,  man  resembles  both 
carnivorous  and  frugivorous  animals,  and  differs  from 
the  purely  herbivorous,  whose  teeth  are  composed  of 
intermixed  layers  of  bone  and  enamel. 

819.  The  incisors  or  front  teeth  of  the  human  head, 
are  broad,  flat,  chisel-shaped  teeth  (fig.  52,  t),  de- 
Fig.  52. 
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signed  to  cut  the  substances  on  which  man  feeds 
into  convenient  masses  for  the  action  of  the  chepk 
teeth  (326,  Fig.  18,  Nos.  1,  2).  The  front  teeth  of 
carnivorous  animals  are  more  rounded  and  pointed 
and  stand  farther  apart  (fig.  53),  and  bear  no  resem! 
blsnce  to  those  of  man.  The  incisors  or  front  teeth 
of  herbivorous  animals  are  broad  like  those  of  the  hu- 
man head  (fig  50)  ;  but  they  are  in  general  much 
stronger,  and  the  cutting  ends  are  considerably  thicker 
and  more  blunt ;  and  in  some  species  they  vary  almost 
as  widely  from  those  of  man  as  the  front  teeth  of  car- 
nivorous animals  do. 

820.  The  corner  or  eve  teeth  in  the  human  head 
technically  called  the  cu'spidati  or  cuspids  (fig.  52  c) 
are  usually  of  the  same  length  of  crown  as  the  front 
teeth  (326),  and  stand  close  to  them.    They  approach 
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more  to  a  point  than  the  front  teeth  (fig.  18,  No,  3)  ; 
but  their  peculiar  shape  indicates  nothing  more  than 
that  they  constitute  the  lirst  steps  of  transition  from 
the  chisel-shaped  cutting  teeth  in  front,  to  the  large 
square  grinding  teeth  in  the  back  part  of  the  jaws. 
The  cuspids  or  tusks  of  carnivorous  animals  are  round 
and  pointed  and  much  longer  and  stronger  than  the 
front  teeth,  and  are  separated  by  a  considerable  space 
both  from  the  front  and  cheek  teeth  (^fig.  53).  In 
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some  species,  these  teeth  are  ver^long,  acuminated, 
and  powerful,  and  are  obviously  fitted  to  serve  as 
weapons  of  offence  and  defence,  and  may  be  used  also 
to  seize,  hold,  and  tear  the  pray.  Some  of  the  herb- 
Fig.  54. 
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ivorous  animals,  such  as  the  horse,  the  camel,  and 
the  stag  (817),  have  the  cuspids,  and  they  are  propor- 
tionally  longer,  and  more  pointed  and  powerful,  than 
the  corner  teeth  of  the  human  head,  and  are  separated 


from  the  other  teeth  by  a  large  space.  In  the  camel 
(fig.  54),  the  cuspids  bear  a  strong  resemblance  to 
those  of  predaceous  animals  (fig.  .53),  and  appear  to 
be  designed  for  weapons  of  offence  and  defence. 

821.  Between  the  cuspids  of  carnivorous  animals 
and  the  corner  teeth  of  the  human  head  there  is  not 
the  slightest  resemblance  !  not  even  enough  for  sober 
fancy  to  build  an  analogy  upon  ;  and  yet  the  assumed 
resemblance  of  the  eye  teeth  of  man  to  the  cuspids  of 
carnivorous  animals  has  been  the  principal  evidence 
urged  to  prove  the  natural  flesh-eating  character  of 
man.     But  if  it  were  true  that  this  assumed  resem- 
blance had  some  reality,  the  argument  founded  upon 
it  to  prove  man  to  be  naturally  in  some  measure  a 
flesh-eating  animal,  would  equally  prove  that  the 
horse  and  the  camel  and  other  species  of  herbivorous 
animals  naturally  require  a  still  larger  proportion  of 
flesh-meat  in  their  diet  (820).    According  to  this  evi- 
dence, the  camel  of  the  desert  is  naturally  as  carniv- 
orous as  the  dog  (fig.  54).     But  the  assumed  re- 
semblance between  the  eye  teeth  of  man  and  the  cus- 
pids of  carnivorous  animals  has  no  reality,  and  there- 
fore all  the  reasoning  founded  upon  it,  relative  to  the 
natural  dietetic  character  of  man,  is  utterly  fallacious 
and  destitute  of  any  true  ground  of  support.  And 
this  is  so  incontrovertibly,  so  palpably  correct,  that  it 
does  not  seem  possible  that  scientific  gentlemen  who 
have  repeated  the  whimsical  speculation  concerning 
the  canine  teeth  of  man,  could  ever  seriously  have  ex- 
amined the  subject,  or  for  one  moment  actually  com- 
pared the  eye  teeth  of  man  with  the  cuspids  of  a  com- 
mon house-cat. 

822.  The  bicuspids,  or  small  cheek  teeth  of  man 
(fig  52,  /)),  have  two  prominences,  or  obtuse  points 
(326) — the  one  on  the  outer,  and  the  other  on  the  in- 
ner side  of  the  mashing  or  grinding  end  ;  the  outer 
one  being  generally  somewhat  more  prominent  than 
the  inner  (fig.  18,  Nos.  4,  5).    The  molars,  or  large 
cheek  or  double  teeth  of  man  (fig.  52,  g),  have  large 
and  nearly  square  crowns  (fig.  18,  Nos.  6,  7,  8),  pre- 
senting broad,  mashing,  and  grinding  surfaces,  with 
the  corners  slightly  elevated,  so  as  to  form  on  each 
tooth  four  or  five  very  blunt  prominences  (326),  thus 
increasing  the  grinding  and  triturating  power  of  the 
teeth.    The  bicuspids  or  small  cheek  teeth  of  car- 
nivorous animals,  have  two  or  three  sharp  points 
somewhat  resembling  saw-teeth  (fig.  53)  ;  and  these 
points  are  not  situated  side  by  side,  or  parallel  with 
each  other,  like  the  blunt  tubercles  of  the  human 
bicuspids,  but  they  are  placed  one  before  the  other, 
like  the  teeth  of  a  "saw,  and  appear  to  be  fitted  whoUy 
for  cutting  and  tearing.    The  large  cheek  or  double 
teeth  of  carnivorous  animals  (fig.  53)  also  rise  into  very 
high  and  sharp  points  like  those  just  described,  only 
they  are  much  larger  and  more  prominent,  the  mid- 
die  point  of  each  tooth  rising  above  the  others  like  a 
spear.    These  teeth  present  nothing  which  approaches 
to  a  grinding  or  triturating  surface;  but  like  the 
small  cheek  teeth,  they  are  fitted  for  tearing  and  cut- 
ting, and  cannot  admit  of  the  grinding  or  lateral  mo- 
tion.   The  molar  or  cheek  teeth  of  herbivorous  ani- 
mals have   very  large,    square,    or  oblong-square 
crowns  ;  not  however  proportionally  larger  than  those 
of  man  (fig.  54),  but  their  construction  is  entirely  dif- 
ferent (818).    They  are  composed  of  alternate  long- 
itudinal plates  of  bone  and  enamel,  and  the  whole 
crown  is  surrounded  on  its  sides  with  a  plate  of  ena- 
mel like  human  teeth ;  but  the  grinding  surface  is 
not  covered  by  enamel  like  human  teeth,  but  presents 
the  uncovered  ends  of  the  alternate,  longitudinal 
plates  of  bone  and  enamel :  and  the  plates  of  bone 
being  much  softer  than  those  of  enamel,  wear  away 
much  faster  in  mastication,  and  thus  the  plates  of 
enamel  are  caused  continually  to  be  more  prominent 
than  those  of  bone,  and  thereby  a  roughness  is  given 
to  the  grinding  surface  which  jrreatly  increases  its 
dividing  and  tritvurating  power  upon  the  grass,  twigs, 
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boughs,  and  other  vegetable  and  woody  substances 
on  which  herbivoirous  animals  naturally  subsist.  In 
some  species,  the  grinding  surface  is  nearly  flat ;  in 
others,  the  corners  of  the  crown  are  considerably  more 
elevated  than  the  centre. 

823.  The  cheeck  teeth  in  the  lower  jaw  of  man  shut 
against  those  of  the  upper  jaw  (fig.  20),  so  as  to  bring 
the  grinding  surfaces  of  the  two  series  together,  in 
opposition  to  each  other,  and  thus  mash  and  grind  the 
substances  which  come  between  them  in  the  act  of 
mastication.  In  this  respect  man  resembles,  herbiv- 
orous and  frugivorous  animals.  But  the  cheek  teeth 
in  the  lo\yer  jaw  of  carnivoi'ous  animals  shut  within 
those  of  the  upper  jaw  ;  so  that,  if  we  take  a  pair  of 
shears  and  file  the  two  cutting  edges  into  teeth  like  a 
saw,  and  then  cut  with  them,  we  shall  get  a  very  good 
idea  of  the  appearance  and  operation  of  the  cheek 
teeth  of  carnivorous  animals  in  the  upper  and  lower 
jaw.  The  manner  in  which  these  teeth  shut  together 
fits  them  still  further  for  cutting  the  flesh  on  which 
the  animals  feed,  into  small  masses  preparatory  for 
swallowing,  and  at  the  same  time  still  further  precludes 
all  lateral  or  grinding  motion  in  the  act  of  mastica- 
tion. 

824.  In  herbivorous  animals,  the  articulation  or 
joint  of  the  lower  jaw  is  such  as  to  admit  of  very  free 
lateral  motion  in  the  act  of  mastication  ;  as  we  see  in 
the  cow,  and  other  ruminating  animals,  when  chewing 
the  cud.  In  man  also,  the  articulation  of  the  under 
jaw  (fig.  52,  a),  admits  of  very  considerable  lateral 
motion  of  the  jaw  in  the  act  of  mastication  (32.3),  so 
that  the  grinding  surfaces  of  the  cheek  teeth  of  the 
upper  and  lower  jaws  can  move  upon  each  other  from 
right  to  left,  and  from  left  to  right,  and  thus  complete- 
ly triturate  or  grind  the  food  into  very  minute  par- 
ticles before  it  is  swallowed  (426).  But  in  carnivor- 
ous animals,  all  lateral  motion  of  the  lower  jaw  in  the 
act  of  mastication  is  not  only  precluded  by  the  struc- 
ture of  the  teeth  (822)  and  the  shutting  of  the  lower 
cheek  teeth  within  those  of  the  upper  (823),  but  it  is 
rendered  impossible  by  the  articulation  of  the  lower 
jaw,  which  only  admits  of  the  backwards  and  forwards 
motion.  In  all  these  animals,  the  muscles  by  which 
the  motions  of  the  lower  jaw  are  efi^ected,  correspond 
with  the  articulation.  In  carnivorous  animals,  the 
muscles  by  which  the  lower  jaw  is  raised  up  and  the 
teeth  shut  together  in  the  act  of  cutting  or  tearing 
the  food,  are  very  large  and  powerful ;  but  those 
muscles  which  correspond  with  those  in  herbivorous 
animals  by  which  the  lateral  motion  is  effected,  are 
exceedingly  small ;  while  in  herbivorous  animals  the 
muscles  of  lateral  motion  are  largely  developed,  and 
those  by  which  the  under  jaw  is  raised  up  are  compar- 
atively much  smaller  than  in  carnivorous  animals.  In 
this  respect  again,  as  in  the  articulation  of  the  under 
jaw,  man  closely  resembles  herbivorous  animals,  and 
differs  entirely  from  the  carnivorous. 

825.  Such  is  a  faithful  and  true  comparison  of  the 
masticatory  organs  of  man  with  those  of  carnivorous 
and  herbivorous  animals  ;  and  every  one  who  will  take 
the  trouble  to  examine  these  organs  in  a  house-cat,  in 
a  horse  or  cow,  and  in  the  human  head,  and  compare 
them  together,  will  find  a  complete  demonstration  of 
what  I  have  stated.  We  see,  therefore,  that  there  is 
no  resemblance  between  the  masticatory  organs  of 
man  and  those  of  carnivorous  animals.  The  latter 
are  fitted  to  seize  and  hold  the  struggling  prey,  to 
tear  the  tenacious  flesh  from  the  bones,  and  to  cut  it 
mto  masses  small  enough  to  be  swallowed ;  and  being 
thus  swallowed  in  raw  masses  into  stomachs  formed  to 
receive  it  in  such  a  condition,  it  passes  less  rapidly 
through  the  gastric  cavity,  and  consequently  sustains 
the  animal  a  longer  time,  and  causes  a  less  hasty 
return  of  hunger,  than  if  the  flesh  were  finely  com- 
minuted or  ground  by  the  teeth.  But  the  masticatory 
organs  of  man  are  fitted  to  cut  the  food  into  masses 
suitable  to  the  capacity  and  operations  of  the  mouth, 


and  to  grind  those  masses  into  fine  particles,  and  tho- 
roughly mix  them  with  the  saliva;  and  thus  bring 
the  food  into  precisely  that  condition  which  best  fits 
it  for  the  human  stomach  (717). 

826.  Nothing  is  more  incontrovertibly  true,  then, 
than  that,  so  far  as  the  masticatory  organs  are  consi- 
dered, comparative  anatomy  does  not  affoi-d  the  slight- 
est evidence  that  man  is  in  any  measure  a  carnivorous 
animal ;  and  I  am  bold  to  affirm  that  such  an  idea 
never  was  drawn  from  any  actually  perceived  resem- 
blance between  the  masticatory  organs  of  man  and 
those  of  carnivorous  animals,  but  it  was  derived  en- 
tirely and  exclusively  from  the  dietetic  habits  of  man  ; 
and  being  thus  derived,  it  gave  birth  to  the  creative 
fancy  which  imagined  and  announced  the  resemblance, 
and  this  imagined  resemblance  has  been  confidently 
relied  on  by  thousands,  because  they  did  not  care  to 
take  the  trouble  to  examine  for  themselves. 

827.  Between  the  masticatory  organs  of  man  and 
those  of  purely  herbivorous  animals  there  is  some  re- 
semblance, and  in  some  respects  that  resemblance  is 
strong;  but  the  evidence  is  by  no  means  sufiicient  to 
justify  the  conclusion  that  man  is  naturally  herbivo- 
rous. So  far  as  the  masticatory  organs  are  considered, 
then,  comparative  anatomy  affords  no  conclusive  evi- 
dence that  man  is  naturally  an  herbivorous  or  grass- 
eating  animal. 

828.  The  salivary  glands  (340)  of  herbivorous  ani- 
mals are,  as  a  general  fact,  comparatively  larger  than 
those  of  carnivorous  animals.  In  man  these  glands 
are  not  proportionably  so  large  as  in  the  purely  her- 
bivorous, nor  so  small  as  in  carnivorous  animals  ;  but 
they  are  exceedingly  copious  in  their  secretion,  and 
therefore  in  their  physiological  character  they  ap- 
proach nearer  in  man  to  those  of  herbivorous  than  to 
those  of  carnivorous  animals.  They  are  also  more 
largely  developed  in  those  portions  of  the  human  fam- 
ily who  have  long  subsisted  on  vegetable  food,  than 
in  those  which  subsist  mostly  on  animal  food. 

829.  As  a  general  fact,  herbivorous  animals  have 
a  much  longer  alimentary  canal  than  carnivorous  ani- 
mal,  but  this  is  not  invariably  the  case.  The  hyena, 
which  subsists  on  the  dead  carcasses  of  animals,  eating 
both  flesh  and  bones,  has  an  alimentary  canal  of  about 
the  same  comparative  length  as  that  of  the  horse, 
which  is  herbivorous.  The  seal  and  porpoise,  which 
live  wholly  on  animal  food,  have  an  alimentary  canal 
twenty-eight  times  the  length  of  the  body,  and  this 
is  equal  to  the  greatest  comparative  length  in  herbiv- 
orous animals.  '  Many  species  of  animals,'  say  Carus, 
in  his  System  of  Comparative  Anatomy,  '  which  live 
entirely  on  animal  food,  have  an  extraordinary  length 
of  the  alimentary  canal,  ranging  from  eleven  to  twen- 
ty-eight times  the  length  of  the  body.'  Nevertheless, 
it  is  predicated  as  a  general  law,  by  naturalists,  that 
the  average  length  of  the  alimentary  canal  is  relative- 
ly much  less  in  carnivorous  than  in  herbivorous  ani- 
mals. In  those  animals  which  subsist  wholly  on  ani- 
mal food,  the  length  of  the  alimentary  canal  varies 
from  one  to  six  or  eight  times  the  length  of  the  body, 
as  a  general  rule ;  but  to  this  rule,  as  we  have  seen, 
there  are  some  exceptions.  In  herbivorous  animals 
with  undivided  hoofs,  such  as  the  horse,  the  canal 
varies  from  eight  to  eleven  times  the  length  of  the 
body.  In  herbivorous  animals  that  divide  the  hoof 
and  chew  the  cud,  such  as  the  ox,  deer,  sheep,  etc., 
the  canal  varies  from  eleven  to  twenty-eight  times  the 
length  of  the  body. 

830.  In  ascertaining  the  comparative  length  of  the 
alimentary  canal  in  all  these  animal.s,  naturalists  have 
taken  the  length  of  the  body  in  a  straight  line  from 
the  snout  to  the  posterior  extremity  of  the  back-bone, 
but  in  man  they  have  measured  from  the  top  of  the 
head  to  the  bottom  of  the  heel ;  and  by  this  manifest- 
ly erroneous  admeasurement,  thev  have  unfairly  re- 
duced the  comparative  length  of  the  alimentary  canal 
about  one-half,  and  made  it  to  appear  that  the  com- 
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parative  length  of  the  alimentary  canal  in  man  varies 
from  three  to  eight  times  the  length  of  the  body  ;  and 
thus  they  have  succeeded  in  associating  man  with  car- 
nivorous' animals.  But  if  the  alimentary  canal  in 
man  be  compared  with  the  length  of  the  body,  in  the 
same  manner  that  it  is  in  all  other  animals,  it  will  be 
found  that  its  averge  length  is  about  ten  or  twelve 
times  the  length  of  the  body.  This  is  evidently  the 
true  admeasurement,  and  it  is  surprising  that  any 
other  should  ever  have  been  adopted,  even  for  the  sake 
of  supporting  a  favorite  theory;  and  especially  one  so 
palpably  unjust  as  that  which  has  heretofore  been  al- 
lowed. 

831.  Carnivorous  animals,  as  a  general  rule,  have  a 
simple  stomach,  which  is  not  fitted  to  retain  the  food 
a  very  long  time ;  while  herbivorous  animals  have 
either  a  complicated  stomach  (319)  or  a  simple  one, 
which  is  formed  to  retain  its  food  much  longer  than 
that  of  carnivorous  animals.    The  human  stomach  is 
simple  (fig.  2G),  but  not  more  so  than  that  of  the  horse, 
and  it  is  manifestly  formed  to  retain  the  food  for  a 
considerable  time  (347).    The  colon  or  large  intestine 
in  carnivorous  animals  is  never  cellulated,  but  is  al- 
wavs  cylindrical,  and  comparatively  much  smaller 
than  in'herbivorous  animals.    In  the  latter,  and  es- 
pecially  where  the  stomach  is  simple,  the  large  intes- 
tine is  very  capacious,  and  the  crecum  (34G)  is  par. 
ticularly  large  ;  and  the  colon,  throughout  its  whole 
length,  is  gathered  into  sacs  or  cells  by  longitudinal 
bands     In  man  the  coecum  is  large,  and  the  colon,  as 
we  have  seen  (346),   is  saculated   (figure  30)  as 
in  herbivorous  animals.    Indeed,  the  calibre  or  diam- 
eter of  thft  whole  alimentary  canal  is  relatively  much 
greater  in  man  than  in  carnivorous  animals  ;  and 
moreover,  the  numerous  semilunar  folds  (346)  in  the 
mucous  membrane  of  the  small  intestines  of  man  (fig. 
29)  very  considerably  increase  the  longitudinal  extent 
of  surface  in  the  human  alimentary  canal. 

832  We  see,  then,  that  in  regard  to  the  true  compar- 
ative length,  the  capacity,  and  the  conformation  of 
the  alimentary  canal,  comparative  anatomy  affords 
not  the  slightest  evidence  that  man  is  naturally,  m 
any  measure,  a  carnivorous  animal ;  and  although  in 
most  respects  man  verv  strongly  resembles  many  of 
the  species  of  herbivorous  animals,  yet,  taking  the 
masticating  and  digestive  organs  together,  the  evi- 
dences does  not  appear  to  be  sufficiently  complete  and 
determinate  to  warrant  the  conclusion  that  man  is  na- 
turally an  herbivorous  animal.    If,  however,  we  were 
obliged  to  class  man  either  with  carnivorous  or  herb- 
ivorous animals  from  the  evidence  of  his  alimentary 
oreans,  we  should  be  compelled,  by  all  correct  prin- 
ciples in  the  science  of  comparative  anatomy,  to  place 
him  with  the  latter.    But  before  we  are  driven  to  this 
necessity,  it  must  be  ascertained  that  in  the  whole 
animal  kingdom  there  is  no  other  order  of  animals  be- 
sides the  pure  herbivora  and  carnivora  or  none  whose 
alimentarv  organs  so  nearly  resemble  those  ot  the 
human  body.    But  this  is  not  true ;  and  therefore  we 
are  bound  to  look  still  farther  for  alimentary  organs 
with  which  we  can  compare  those  of  man,  before  we 
come  to  a  final  conclusion  in  regard  to  man's  natural 
dietetic  character. 

833.  Is  it  said  that  no  one  claims  man  to  be  a  purely 
carnivorous,  but  an  omnivorous  animal,  and  that  his 
oreanization  shows  him  to  be  designed  to  feed  on 
both  animal  and  vegetable  food  ?    Then  let  us  ascer- 
tain whether  there  is  any  other  animal  m  nature 
which  is  truly  omnivorous,  and  if  so,  let  us  compare 
the  alimentary  organs  of  man  with  those  of  such  an 
miinal     We  need  not  go  far  to  hnd  an  animal  ot 
this  description.    Both  the  hog  and  the  bear  are 
naturally  omnivorous  :  that  is,  in  a  pure  state  of  na- 
ture, when  left  to  their  natural  instincts,  they  wil 
eat  both  vegetable  and  animal  food.    It  is  important 
to  remark,  however,  that  in  a  periectly  pure  state  of 
nature,  when  free  to  choose  their  aliment,  and  with 


an  abundance  before  them,  they  both  greatly  prefer 
vegetable  to  animal  substances,  and  neither  of  them, 
in  such  a  state,  ever  preys  upon  living  animals,  unless 
urged  by  pinching  hunger.  Their  most  natural  food, 
therefore,  appears  tocrmsistoffruits,  nuts,  roots,  grain, 
and  other  products  of  the  vegetable  kingdom.  Yet, 
strictly  speaking,  they  are  omnivorous  animals,  and 
are  organized  accordingly. 

834.  Let  us  then  compare  the  alimentary  organs  of 
man  with  those  of  the  swine  (fig.  55).    We  perceive 


Fig.  55. 


at  a  glance,  that  there  is  little  resemblance  between 
the  front  teeth  of  the  hog  and  those  of  the  human 
head  (fig.  52),  and  still  less  between  the  eye  teeth  of 
man  and  the  tusks  of  the  hog.    The  bicuspids,  or 
small  cheek  teeth  of  the  hog,  are  almost  exactly  like 
those  of  carnivorous  animals,  but  have  not  the  most 
remote  resemblance  to  those  of  the  human  head. 
The  molars,  or  large  cheek  teeth  of  the  hog,  on  the 
other  hand,  have  no  resemblance  to  those  ot  carnivo- 
rous animals,  but  are  exceedingly  like  those  of  the 
human  head.    This  comparison,  therefore,  does  not 
in  the  siaallest  degree  show  man  to  be  naturally  an 
omnivorous  animal.    The  only  teeth  in  the  hog  which 
have  anv  resemblance  to  human  teeth,  are  the  large 
cheek  teeth,  and  these  do  not  indicate  a  carnivorous, 
but  a  frugivorous  character.    The  whole  force  <>f  evi- 
dence derived  from  the  masticatory  organs  of  the  hog, 
therefore,  goes  to  prove  that  man  is  in  no  measure  a 
flesh-eating  animal. 

835  The  digestive  organs  of  the  hog  more  strongly 
resemble  those  of  man,  but  when  these  are  taken  in 

connexion  with  the  m^^ti^^^.t^^.^'-p"^' p  dTetet  c 
tute  the  principal  anatomical  index  of  the  dietetic 
character,  and  also  in  connexion  wnth  the  fact  that 
in  a  pure  state  of  nature  the  hog  prefers  vegetable 
food,  and  principally  subsists  on  it,  and  requires  no 
animal  food  for  the  fullest.and  most  Perfect  develop- 
ment and  sustenance  of  its  anatomical  structure  and 
Xsiological  powers,  the  whole  force  of  evidence  still 
goes  to  prove  that  man  is  not  naturally,  m  any  mea- 
sure, a  flesh-eating  animal.  • 

836  We  therefore  remain  without  a  determinate 
solution  to  our  question,  and  are  called  upon  to  push 
our  investigations  still  Airther  in  pursuit  ot  more  de- 
ckled and  conclusive  evidence.  And  tortuna  ely  for 
us,  that  evidence  is  near  at  hand,  and  just  "  here  we 
should  expect  to  find  it,  and  where  we  ought  first  to 
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have  looked  for  it,  and  were  we  should  first  have  looked 
for  it,  if  our  minds  had  neither  been  sophisticated  nor 
misled  by  education,  cnstom,  and  depravity.  In  the 
order  next  below  man,  we  find  several  species  of  ani- 
mals whose  alimentary  organs  in  all  respects  very 
nearly  resemble  those  of  the  human  body  ;  and  in  the 
species  which  comes  nearest  to  man  in  general  organ- 
ization and  appearance,  the  alimentary  organs  in 
almost  every  particular  so  nearly  resemble  those  of 
the  human  body,  that  they  are  easily  mistaken  for 
them.  And  few,  who  are  not  in  some  measure  ac- 
quainted with  comparative  anatomy,  would  be  apt 
readily  to  detect  the  distinguishing  differences.  The 
number  and  order  of  the  teeth  in  the  orang  outang 
are  the  same  as  in  man.  The  incisors  or  front  teeth 
(fig.  56)  are  precisely  like  those  of  the  human  head  ; 


Fig.  5C. 


The  first  or  infant  teeth  of  an  orang  outang,  considerably  reduced 
in  the  drawing. 

the  cuspids  or  corner  teeth  are  relatively  longer  and 
more  pointed,  and  are  separated  from  the  other  teeth 
by  small  spaces  (817),  and  in  all  respects  approach 
much  more  to  the  appearance  of  the  cuspids  of  carniv- 
orous animals  than  the  corner  teeth  of  man  do.  The 
cheek  teeth,  like  the  incisors,  so  much  resemble  those 
of  the  human  head,  that  it  is  difficult  to  distinguish 
them.  The  only  difference  is  that  the  elevations  on 
the  grinding  surfaces  of  the  orang  outang's  teeth  are 
somewhat  more  prominent  and  pointed.  The  articu- 
lation of  the  under  jaw,  the  form  of  the  stomach,  the 
comparative  length  of  the  alimentary  canal,  the  rela- 
tive capacity  of  the  coecum,  and  thecellular  arrange- 
ment of  the  colon,  in  the  orang  outang,  all  likewise 
correspond  very  closely  with  those  of  the  human  body. 
As  a  general  statement,  however,  the  comparative 
length  of  the  alimentary  canal  is  somewhat  greater  in 
man  than  in  the  orangoutang.  Excepting,  then,  that 
the  cuspids  are  relatively  longer  and  more  pointed  and 
separate,  and  the  cheek  teeth  somewhat  more  trench- 
ant, and  the  alimentary  canal  rather  shorter,  in  the 
orang  outang  than  in  man,  the  resemblance  between 
the  alimentary  organs  of  these  two  species  of  animals 
IS  perfect. 

8.37.  In  the  other  species  of  monkeys  the  cuspids  are 
relatively  longer  and  more  pointed,  and  the  cheek  teeth 
more  trenchant  or  sharp-pointed  at  the  corners,  than 
in  the  orang  outang.  In  the  baboon  the  cuspids  are 
large,  long,  and  powerful  weapons  of  offence  and  de- 
fence,  and  in  all  respects  resemble  the  corresponding 
teeth  m  purely  carnivorous  animals. 

838.  In  strictest  accordance  with  the  established 
principles  m  the  science  of  comparative  anatomy,  then, 
the  alimentary  organs  of  the  orang  outang  are  to  be 
regarded  as  the  true  tpye  (813)  with  which  we  are  to 
compare  those  of  the  human  body,  in  order  to  ascer- 

'?.?onf  '^'J"^*?,''  characterof  man.  But  wehave 
seen  (836),  that  in  all  that  the  organs  of  the  orang 
differ  from  those  of  man,  they  bring  the  orang  between 
man  and  carnivorous  animals,  and  thus,  as  it  were, 
push  man  still  farther  from  a  carnivorous  character 
(Bl.i).  yet  It  IS  well  known  that  not  only  the  orarfff 
outang  but  all  the  other  species  of  monkeys,  are,  in  a 
perfectly  pure  state  of  nature,  when  left  free  to  choose 


their  own  nourishment  and  follow  their  undepraved 
instincts,  wholly  frugivnrous  or  fruit-eating  animals, 
subsisting  exclusively  on  fruits,  nuts,  and  other  escu- 
lent farinaceous  vegetables.  And  they  never,  in  such 
a  state  of  natm-e,  feed  on  animal  food,  except  in 
circumstances  in  which  even  the  cow  and  the  sheep 
become  carnivorous,  viz.,  when  suffering  from  extreme 
famine,  and  goaded  on  by  excessive  and  tormenting 
hunger.  In  such  emergencies,  monkeys,  cows,  sheep, 
and  probably  most  other  animals,  willgreedily  devour 
such  animal  substances  as  fall  in  their  way,  or  such  as 
they  are  able  to  obtain.* 

839.  But  it  is  said  that  the  orang  outang,  on  being 
domesticated  or  brought  under  the  care  of  man,  read- 
ily learns  to  eat  animal  food,  and  soon  discovers  more 
fondness  for  it  and  devours  it  more  greedily  than  it 
does  any  kind  of  vegetable  food  ;  and  hence,  it  is  in- 
ferred that  this  animal  is  naturally  omnivorous,  and 
confines  itself  to  fruits,  etc.,  in  a  state  of  nature,  only 
because  it  is  unable  to  procure  animal  food  in  a  con- 
dition adapted  to  its  organization  and  alimentary 
wants.    But  this  inference  involves  a  monstrous  ab- 
surdity; for  it  assumes  that  God  has  constituted  an 
animal  with  certain  alimentary  wants,  and  endowed 
It  with  corresponding  instincts,  without  giving  it  the 
necessary  mental  and  voluntary  powers  to  obey  those 
instincts  and  supply  those  wants.    Besides,  if  the  fact 
that  the  orang  outang  readily  learns  to  eat  animal 
food,  proves  that  animal  to  be  naturally  omnivorous, 
then  the  horse,  cow,  sheep,  etc.,  are  all  naturally  om- 
nivorous animals  ;  for  every  one  of  them  is  easily 
trained  to  eat  animal  food,  and  to  subsist  on  a  mixed 
diet.    Indeed,  they  readily  become  so  accustomed  to 
this  artificial  mode  of  living  as  greatly  to  prefer  their 
prepared  dishes  of  beef-steak,  toast  and  coffee,  to  their 
own  natural  diet  of  grass  or  hay  and  water.  'In 
Norway,  as  well  as  in  some  parts  'of  Hadramant  and 
the  Coromandel  coasts,  the  cattle  are  fed  upon  the  re- 
fuse of  fish,  which  fattens  them  rapidly,  but  seems  at 
the  same  time  totally  to  change  their  nature,  and 
render  them  unmanageably  ferocious. 'f  Horses  have 
frequently  been  trained  to  eat  animal  food,  so  as  to 
demand  it  with  great  eagerness,  and  devour  it  greed- 
ily ;  and  sheep  have  ofte^  been  so  accustomed  to  ani- 
mal  food,  that  they  would  wholly  refuse  to  eat  grass. 
By  this  dietetic  change,  the  physiological  condition  of 
the  digestive  organs  may  be  so  affected,  that  if  the 
animal  be  suddenly  deprived  of  this  diet,  and  exclu- 
sively confined  to  its  own  natural  and  proper  food  and 
drink,  it  will  at  first  droop  exceedingly,  and  perhaps 
become  sick,  and  in  some  instances  die. 

840.  It  is  also  true  that  the  lion,  the  tiger,  and  other 
carnivorous  and  predaceous  animals,  may  be  trained 
to  a  vegetable  diet,  and  learn  to  live  on  vegetable  food 
alone  ;  and  it  is  an  interesting  fact,  that  if  the  young 
of  these  animals  be  taken  before  they  have  ever  tasted 
flesh,  and  carefully  trained  to  a  vegetable  diet  till  they 
are  grown  up,  they  will  discover  no  desire  for  flesh- 
meat.  A  friend  of  mine  took  a  young  kitten,  and 
carefully  trained  it  to  a  vegetable  diet.  It  did  well, 
and  became  a  fine  cat,  remarkable  for  its  strength  and 
activity.  When  it  was  fully  grown,  flesh  was  put  be- 
fore It,  but  the  cat  would  not  touch  it ;  and  although 
the  cat  was  an  excellent  mouser,  yet  it  was  never 
known  to  devour  or  eat  any  part  of  its  prey ;  but, 
having  killed  the  rats  and  mice  which  it  caught,  it 
would  always  bring  them  into  the  kitchen  and  lay 

*  The  inhabitants  of  Nantucket  used  to  keep  many  sheep  and 
cows  upon  the  island,  without  making  any  provision  for  them 
during  the  winter;  and  I  have  frequently  been  assured  by  many 
of  the  mte  hgent  people  of  the  island,  that  when  the  ground 
was  covered  wltli  snow,  it  was  a  common  thing  for  the  cows  and 
Sheep  to  come  into  tlie  town,  and,  like  swine, greedily  devourevery 
animal  as  well  as  vegetable  substance  they  could  Hnd  in  tlie  streets, 
— even  pullmg  up  and  consuming  pieces  of  flsli-skin  and  other  ani- 
mal substances  which  were  trodden  down  and  frozen  into  the 
ground. 

3G0  ^^'^     ^''Sinald  Ileber,  Harper's  Family  Library,  No.  40,  p. 
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them  down  at  the  feet  of  some  member  of  the  family, 
and  there  leave  them.  By  slow  degrees,  however  this 
cut  was  trained  to  eat  a  portion  of  flesh  with  its  dinner, 
and  after  a  while  appeared  to  relish  it  well :  yet  if  flesh 
was  ofl^ered  to  it  in  the  morning  or  evening,  it  would  not 
touch  it ;  and  this  cat  continued  to  refuse  flesh-meut  at 
all  other  times  except  at  its  dinner.  Since  this  experi- 
ment, several  others  have  been  made  with  similar  re- 
sults. In  one  instance,  after  the  cat  was  grown  up,  it 
was  occasionally  fed  with  flesh,  and  was  invariably 
made  sick  by  it. 

841.  In  thismanner,  all  carnivorous  animals,  among 
beasts  and  birds,  can  be  trained  to  a  vegetable  diet. 
And  it  is  worthy  of  remark,  that  this  class  of  animals 
can  be  brought  to  subsist  exclusively  on  vegetable 
food  with  less  physiological  inconvenience  and  greater 
safety  to  life  and  health,  and  much  less  deterioration 
of  the  constitution  as  a  permanent  eff'ect,  than  herbiv- 
orous and  frugivorous  animals,  can  be  brought  to  live 
exclusively  on  animal  food.  Hence,  therefore,  if  the 
fact  that  the  orang  outang  and  other  species  of  mon- 
keys can  be  trained  to  subsist  on  a  mixed  diet  of  vege- 
table and  animal  food,  proves  them  to  be  naturally 
omnivorous  (839),  then  is  it  equally  proved  that  the 
lion,  tiger,  cat,  eagle,  *  and  other  predaceous  animals, 
and  the  horse,  cow,  sheep,  and  other  herbivorous  ani- 
mals, are  all  naturally  omnivorous.  But  no  enlight- 
ened and  honest  mind  will  for  a  moment  admit  that 
any  of  these  animals  are  naturally  omnivorous. 

842.  It  is  therefore  perfectly  certain,  that  the  whole 
evidence  of  comparative  anatomy,  when  correctly  ap- 
prehended and  accurately  estimated,  goes  to  prove 
determinately  that  man  is  naturally  a  frugivorous 
animal.  And  thus  it  appears  that  the  true  evidence 
of  comparative  anatomy,  and  the  ancient  Mosaic  record 
of  the  natural  history  and  dietetic  character  of  man, 
perfectly  agree.  That  record  explicitly  asserts  that 
in  the  truly  natural  state  of  man,  ere  he  had  trans- 
gressed any  of  the  laws  of  his  nature,  he  subsisted, 
according  to  Divine  adaptation  and  appointment, 
wholly  upon  the  fruits  of  trees  and  the  seeds  of  herbs 
(769,  770),  or  upon  fruits  and  farinaceous  vegeta- 
bles. ,. 

843.  For  more  than  two  years,  I  had  m  my  public 
lectures,  presented  the  foregoing  arguments  in  regard 
to  the  natural  dietetic  character  of  man,  before  1  was 
aware  that  similar  views  had  been  published  by  others  ; 
as  my  own  knowledge  on  the  subject  had  been  derived 
almost  entirely  from  actual  examinations  in  compara- 
tive anatomy,  and  from  the  oral  information  of  living 
travellers.    I  have  since,  however,  in  the  course  of 
my  general  researches,  most  unexpectedly  and  agree- 
ably fallen  upon  the  testimony  of  several  distinguished 
men,  which,  so  far  as  the  evidence  of  comparative  an- 
atomy is  considered,  fully  corroborates  my  reasonings 
and  conclusions.    The  sum  of  that  testimony  I  shall 
therefore  now  present,  not  because  I  think  truth  is 
rendered  the  more  valuable  by  the  adjunct  of  even 
the  most  distinguished  of  human  names,  but  because 
I  am  fully  aware  of  the  deeply  humiliating  fact  that 
mankind  "generally  are  far  more  ready  to  bow  to  the 
authority  of  a  name,  than  to  yield  to  the  evidence  of 
truth.     Before  an  individual  has  gained  a  moral 
sovereignty  over  the  minds  of  his  race,  his  evidence, 
however  incontestible,  and  his  reasoning,  however 
irrefragable,  are  weighed  and  measured  by  the  ob- 
scuritv  of  his  name ;  and  he  is  sneered  at  as  being 
contemptible  in  proportion  as  his  opinions  lack  the 
authority  of  great  names.    In  this  state  of  things, 
integrity,  research,  science,  philosophy,  fact,  truth, 
are  no  shield  against  the  misrepresentations  and 
ridicule  and  abuse  which  are  heaped  upon  him.  But 
if  by  any  means  he  can  gain  a  conquest  over  men's 
minds   he  may  sit  down  upon  the  throne,  and  wield 
the  sceptre  of  intellectual  despotism ;  and  then  his 


word  is  law,  to  which  mankind  submit  with  zealous 
alacrity,  as  if  each  were  emulous  to  be  nearest  to  the 
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chariot-wheels  of  such  a  despot,  iu  his  triumphal  pro- 
gress through  the  world  ;  while  lew  concern  them- 
selves to  enquire  whether  that  word  of  authority  is 
sustained  by  truth  or  not.  Nevertheless,  such  are 
the  scientific  attainments  and  the  general  knowledge 
and  integrity  of  some  men,  that  their  opinion  on  sub- 
jects to  which  they  have  given  great  attention,  is 
worthy  of  high  consideration  ;  and  when  such  men 
are  compelled  by  the  force  of  irresistible  evidence  to 
come  to  conclusions  and  acknowledge  principles  which 
do  not  accord  with  their  preferences,  nor  correspond 
with  their  practices,  the  testimony  merits  a  still 
higher  respect. 

844.  Linnaeus,  the  distinguished  naturalist,  who 
flourished  about  one  hundred  years  since,  speaking  of 
the  natural  dietetic  character  of  man,  says  that  his 
organization,  when  compared  with  that  of  other  ani- 
mals, shows  that  '  fruits  and  esculent  vegetables  con- 
stitute his  most  suitable  food.' 

845.  Sir  Everard  Home  says,  '  While  mankind  re- 
mained in  a  state  of  innocence,  there  is  every  ground 
to  believe  that  their  only  food  was  the  produce  of  the 
vegetable  kingdom.' 

846.  Baron  Cuvier,  who  is  perhaps  the  highest  hu- 
man authority  on  any  question  in  comparative  ana- 
tomy, says,  'The  natural  food  of  man,  therefore, 
judging  from  his  structure,  appears  to  consist  of  fruits, 
"roots,  and  other  succulent  parts  of  vegetables;  and 
his  hands  offer  him  everv  facility  for  gathering  them. 
His  short  and  moderat'ely  strong  jaws  on  the  one 
hand,  and  his  cuspidati  being  equal  in  length  to  the 
remaining  teeth,  and  his  tubercular  molares  on  the 
other,  would  allow  him  neither  to  feed  on  grass  nor 
devour  flesh,  were  these  aliments  not  previously  pre- 
pared by  cooking.' 

847.  Professor  Lawrence,  of  England,  agrees  tuUy 
with  Baron  Cuvier,  and  justlv  observes  that  '  physi- 
ologists have  usually  represented  that  our  species 
holds  a  middle  rank  in  the  masticatory  and  digestive 
apparatus,  between  carnivorous  and  herbivorous  ani- 
mals ;  a  statement  which  seems  rather  to  have  been 
deduced  from  what  we  have  learned  by  experience  on 
this  subject,  than  to  have  resulted  fairly  from  an 
actual  comparison  of  man  and  animals.     Alter  liav- 
ing  accurately  compared  the  alimentary  organs  ot 
man  with  those  of  carnivorous,  herbivorous  and  fru- 
givorous animals,  he  correctly  remarks  that  the 
teeth  of  man  have  not  the  slightest  resemblance  to 
those  of  carnivorous  animals,  except  that  their  enamel 
is  confined  to  the  external  surface  (818).    He  pos- 
sesses indeed  teeth  called  canine,  but  they  do  not  ex- 
ceed  the  level  of  the  others,  and  are  obviously  un- 
suited  for  the  purposes  which  the  corresponding  teett 
execute  in  carnivorous  animals.    Whether,  therefore, 
we  consider  the  teeth  and  jaws,  or  the  immediate  in- 
struments of  digestion,  the  human  structure  closely 
resembles  that  of  the  semiae  or  monkeys,  all  of  which, 
in  their  natural  state,  are  completely  frugivorous. 

848.  Mr.  Thomas  Bell,  lecturer  on  the  anatomy 
and  diseases  of  the  teeth,  at  Guy's  Hospital,  and  sur- 
geon-dentist to  that  institution,  in  1"^  '  Physiological 
Observations  on  the  Natural  Food  of  Man  deduced 
from  the  Character  of  the  Teeth,'  says.    The  "H- 
nTon  which  I  venture  to  give  has  not  been  hastily 
formed,  nor  without  what  appeared  to  me  sufficient 
grounds.    It  is  not,  I  think,  going  too  far  to  ay, 
that  every  fact  connected  with  human  organization 
goe  to  prove  that  man  was  originally  formed  a  frtw 
gvorous^animal,  and  therefore  I'-l-^ly  tropu^U  or 
nearly  so,  in  his  geographical  situation.    Th.s  op  men 
is  principally  derived  from  the  formation  of  bis J;eetn 
Lnd  digestive  organs,  as  well  as  from  fhe  character  of 
h^  skin  and  general  structure  of  his  hmbs.    If  ana 
be  allowll  to  have  any  weight  in  the  argument 


•  The  eagle  has  been  trained  to  live  enUrely  on  vegetable  food. 


logy  be  allowed  to  nave  aav  o^.g-v  ...  —-  ^  ,  ,  „ 
it  is  wholly  on  the  side  of  the  question  which  I  have 
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just  taken.  Those  animals  whose  teeth  and  digestive 
apparatus  most  nearly  resemble  our  own,  namely,  the 
apes  and  monkeys,  are  undoubtedly  frugivorous.' 

849.  With  such  conclusive  evidence  from  compara- 
tive anatomy,  and  so  full  an  acknowledgment  from 
the  most  distinguished  naturalists,  anatomists,  and 
physiologists,  the  question  in  regard  to  the  natural 
dietetic  character  of  man  might  reasonably  be  sup- 
posed to  be  fairly  and  fully  settled  ;  yet,  surprising 
as  it  may  appear,  even  Baron  Cuvier,  after  declaring 
that  the  evidence  of  comparative  anatomy  proves  man 
to  be  naturally  a  frugivorous  animal,  and  that  his 
masticatory  organs  would  allow  him  neither  to  feed 
on  grass  nor  devour  flesh,  were  these  aliments  not 
previously  prepared  by  cooking,  adds  that  '  man  once 
being  possessed  of  fire,  and  those  arts  by  which  he  is 
aided  in  seizing  animals,  or  killing  them  at  a  distance, 
every  living  being  was  rendered  subservient  to  his 
nourishment,  thereby  giving  him  the  means  of  an  in- 
finite multiplication  of  his  species.'  And  Professor 
Lawrence,  with  a  full  admission  of  the  completeness 
of  the  anatomical  evidence  in  favor  of  man's  frugivor 
ous  character,  and  a  frank  acknowledgment  that  the 
general  history  of  the  human  race  proves  that  animal 
food  is  not  necessary  to  render  man  strong  and  courage 
ous,  and  that  vegetable  food  is  as  little  connected  with 
weakness  and  cowardice  ;  that  men  can  be  perfectly 
nourished  and  their  bodily  and  mental  capabilities 
fully  developed,  in  any  climate,  by  a  diet  purely 
vegetable,  still  contends  that  man  does  quite  as  well, 
and  perhaps  better,  on  a  mixed  diet  of  vegetable  and 
animal  food ;  and  occasionally  indulges  "in  a  sneer 
against  those  who  favor  the  idea  that  a  pure  vegetable 
diet  is  best  adapted  to  sustain  the  human  system  in 
all  its  properties  and  powers.  In  attempting  to  sus- 
tain this  opinion,  however,  he  misapprehends  manj 
facts,  perverts  many  others,  assumes  false  positions, 
makes  wrong  inferences,  arrives  at  erroneous  conclu- 
sions, and  not  unfrequently  contradicts  himself.* 

8.50.  Were  it  not  for  the  well  known  truth,  that 
the  depraved  appetites  and  propensities  of  man  con- 
tmually  exert  such  a  perverting  influence  upon  his 
intellectual  and  moral  powers  (620)  as  lead  him, 
through  the  misapprehension  of  facts,  and  unfair 
estimation  of  evidence,  and  fallacious  conclusions, 

*  t  ■'^^ '*,'P'^<='""="  of  Mr.  Lawrence's  contradictory  statements, 
works  paragraphs  selected  from  different  pages  of  his 

'  That  animal  food  renders  man  strong  and  courageous,  is  fully 
disproved  by  the  inhabitants  of  northern  Europe  and  Asia,  the 
Laplanders,  Samoides,  Ostiacs,  Tungusees,  Burats,  and  Karat- 
schadales,  as  well  as  by  the  Esquimaux  in  the  northern,  and  the 
natives  of  Terra  del  Fuego  in  the  southern  extremity  of  America 
which  are  the  smallest,  weakest,  and  least  brave  people  on  the 
globe,  although  they  live  almost  entirely  upon  flesh,  and  that 
often  raw. 

'  Vegetable  diet  is  as  little  connected  with  weakness  and  cow- 
ardice as  that  <.f  animal  matter  is  with  physical  force  and  courage. 
That  men  can  be  perfectly  nourished,  and  their  bodily  and  men- 
tal capabilities  fully  developed,  in  any  climate,  by  a  diet  purely 
vegetable,  admits  of  abundant  proof  from  experience.  In  the 
periods  of  their  greatest  simplicity,  manliness,  and  bravery,  the 
tireeks  and  Romans  appear  to  have  lived  almost  entirely  on  plain 
vegetable  preparations." 

'  If  the  experience  of  every  individual  were  not  sufficient  to 
convince  him  that  the  me  of  animal  food  is  quite  consistent  with 
Uie  greatest  strength  of  body  and  mind,  the  truth  of  this  point 
is  proclaimed  by  the  voice  of  all  history.  A  few  hundreds  of 
Europeans  hold  in  bondage  the  vegetable-eating  millions  of  the 
Jiast.  We  see  the  carnivorous  Romans  winning  their  way  from 
a  beginning  so  inconsiderable,  that  it  is  lost  in  the  obscurity  of 
fable,  to  the  empire  of  the  world,'  etc. 

Here  we  have  it  finst  stated  and  proved,  that  flesh-eating  is  not 
conducive  to  strength  and  courage;  and  secondly,  stated  and 
proved  that  a  vegetable  diet  does  not  make  men  weak  and  cow- 
ardly, but  that  vegetablo-eatcrs  may  be  brave  and  powerful. and 
heroic.  And  in  the  third  place,  it  is  asserted  that  a  few  hundreds 
of  Europeans,  because  they  are  flesh-eaters,  are  able  to  hold  in 
bondage  the  millions  of  the  East,  because  they  are  vegetable- 
eaters.  And  the  Romans,  who  arc  exhibited  as  vegetnble-eating 
heroes  in  the  second  paragraph,  are  made  to  figure  as  carnivorous 
conquerors  in  the  third.  But  this  is  quite  ai  consistent  as  the 
reasoning  of  any  who  attempt  to  prove  the  carnivorous  character 
ot  man,  from  iinatomy,  physiology,  or  experimental  fact. 


into  the  most  egregious  errors  and  absurdities,  for  the 
sake  of  defending  and  sujiporting  those  favorite  opi- 
nions which  are  founded  in  sensual  gratification,  it 
would  be  exceedingly  difficult  to  account  for  the  many 
erroneous  notions  and  absurd  speculations  which  have 
been  entertained  by  very  intelligent  men  in  regard  to 
the  natural  history  of  the  human  species. 

851.  Since  the  advocates  for  the  omnivorous  char- 
acter of  man  have  found  themselves  compelled  to  ac- 
knowledge  that  the  evidence  of  comparative  anatomy 
is  wholly  and  powerfully  against  them,  they  have 
mainly  planted  themselves  on  two  positions.  The 
one  is,  the  peculiar  quality  of  the  gastric  secretion  in 
man,  or  the  solvent  fluid  of  the  human  stomach  ;  and 
the  other  is,  the  peculiar  intellectual  and  voluntary 
powers  of  man. 

852.  It  is  said  that  the  stomach  of  every  animal 
secretes  a  solvent  fluid  possessing  precisely  the  pro- 
perties requisite  for  the  digestion  of  the  natural  food 
of  the  animal,  and  wholly  ineflicient  on  other  kinds  of 
food.  Thus  we  are  told  that  '  the  gastric  juice  of 
carnivorous  animals  readily  digests  flesh,  but  will  not 
digest  vegetable  substances ;  while,  on  the  other 
hand,  the  gastric  juice  of  herbivorous  animals  readily 
digests  grass  and  other  vegetable  substances,  but  will 
not  digest  flesh  ;  and  therefore  the  gastric  secretion  or 
solvent  fluid  of  the  stomach,  fully  and  unequivocally 
determines  the  natural  dietetic  character  of  the  ani- 
mal. But  the  solvent  fluid  of  the  human  stomach 
readily  digests  both  animal  and  vegetable  food,  there 
fore  man  is  naturally  an  omnivorous  animal.' 

853.  This  position  is  so  manifestly  contrary  to 
truth  and  fact  that  it  would  be  unworthy  of  notice, 
had  it  not  been  advanced  by  men  of  considerable  re- 
putation in  the  scientific  world,  and  reiterated  by 
many  who  have  much  influence  on  the  popular  mind. 
Yet  superficial  and  preposterous  as  it  is,  it  is  eagerly 
embraced  by  those  who  are  determined,  by  any  means 
and  by  all  means  possible,  to  defend  those  habits 
which  they  regard  as  necessary  to  their  highest  sen- 
sual enjoyment. 

854.  The  truth  is,  that  though  everything  in  na- 
ture is  constituted  into  fixed  principles  (140,  144)  and 
with  determinate  relations,  yet  in  the  organic  world 
every  constitution  has  a  considerable  range  or  com- 
pass of  physiological  capabilities  ;  and  although  every 
organ  in  every  animal  has  its  determinate  physiolo- 
gical character  and  precise  constitutional  adaptation 
(687),  yet  every  organ  possesses  a  physiological  adapt- 
ability by  which  it  is  capable,  to  a  certain  extent,  of 
varying  from  its  truly  natural  constitutional  adapta- 
tion, and  still  not  so  far  impair  its  functional  power 
and  results  as  to  interrupt  the  general  vital  economy 
of  the  system,  or  suddenly  to  destroy  the  vital  consti- 
tution.   Hence,  whenever  the  physiological  habits  of 
the  systeni  are  disturbed,  or  its  particular  or  general 
condition  is  afi^ected,  every  vital  organ  always  endea- 
vors to  adapt  itself  to  the  requisition  of  circumstances  ; 
and  the  power  and  extent  of  adaptability  in  each 
organ,  and  its  efforts  to  adapt  itself  to  the  requisition 
of  circumstances,  alvva.ys  correspond  with  the  func- 
tional character  and  relations  of  the  organ.  This 
being  a  wise  and  benevolent  provision  of  the  Creator 
for  the  preservation  of  life,  and  especially  with  refer- 
ence to  the  alimentary  wants  of  living  bodies,  Avhile 
the  digestive  organs  are  constituted  and  endowed 
with  the  most  perfect  natural  adaptation  to  certain 
kinds  of  aliment  (724),  yet,  to  secure  life  as  far  as 
possible  against  emergencies,  these  organs  possess  the 
physiological  capability  of  adapting  themselves  to  an 
extensive  variety  of  alimentary  substances,  as  circum- 
stances and  necessities  require ;  and,  therefore,  the 
extent  of  the  physiological  adaptability  of  the  diges- 
tive  organs  is  probably  much  greater  than  that  of 
any  other  organs  in  the  system. 

855.  Possessing  these  physiological  powers,  the  hu- 
man »tomach,  if  it  be  regiilarly  supplied  with  an  ex- 
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clusively  vegetable  diet,  will  soon  become  adapted  to 
such  n  diet,  and  secrete  a  solvent  fluid  most  perfectly 
qualified  for  the  digestion  of  it ;  and  if  the  diet  be 
suddenly  changed  to  one  of  llesh-meat  exclusively, 
the  stomach  will  not  be  prepared  to  receive  it,  and 
will  not  at  first  be  able  to  digest  it,  but  it  will  cause 
vomiting  and  purging,  and  other  sym])toms  of  physi- 
ological disturbance.  Yet  if  the  flesh  diet  be  com- 
menced by  degrees,  and  regularly  continued,  tlie 
stomacli  will  soon  become  adapted  to  it,  and  secrete 
a  solvent  fluid  most  perfectly  qualified  to  digest  it ; 
and  if  the  diet  be  again  suddenly  changed  to  an  ex- 
clusively vegetable  one,  similar  disturbances  will  take 
place ;  but  if  vegetable  food  be  gradually  introduced 
with  the  flesh-meat,  the  stomach  will  soon  become 
adapted  to  a  mixed  diet,  and  secrete  a  solvent  fluid 
qualified  to  digest  it. 

850.  Now  if  this  physiological  adaptability  were 
peculiar  to  the  human  stomach,  it  would  certainly  go 
very  far  towards  proving  that  man  is  naturally  an 
omnivorous  animal ;  but  when  we  know  that  it  is 
common  to  the  horse,  ox,  sheep  (839),  lion,  tiger, 
cat,  dog  (840),  and  indeed  to  all  the  higher  classes 
of  animals  (841),  and  perhaps  to  the  whole  animal 
kingdom,  we  see  that  it  proves  nothing  but  the  won- 
derful resources  of  animated  nature,  and  the  wisdom 
and  benevolence  of  God.  Both  carnivorous  and  her- 
bivorous, as  well  as  frugivorous  animals  generally,  in 
the  higher  classes  at  least,  possess  this  scope  and 
versatility  of  digestive  power,  nearly  or  quite  as  ex- 
tensively'as  man  ;  and  therefore  if  it  proves  man  to 
be  naturally  omnivorous,  it  equally  proves  the  lion 
and  the  ox,  the  vulture  and  the  larnb,  and  other  ani- 
mals generally,  to  be  naturally  omnivorous.  For,  as 
we  have  seen  (839),  even  the  sheep  may  become  so 
accustomed  to  a  flesh  diet,  that  it  will  refuse  its  natu- 
ral food  ;  and  if  it  be  suddenly  put  upon  its  natural 
food,  it  will  at  first  be  unable  to  digest  it  (855). 

857.  Let  it  be  remembered,  however,  as  a  very  im- 
portant physiological  truth,  that  although  the  stomach 
generally  possesses  the  power  of  adapting  itself  to  the 
alimentary  substances  with  which  it  is  regularly  sup- 
plied, and  can  at  one  time  secrete  a  solvent  fluid  best 
qualified  to  digest  animal  food,  and  at  another  time 
secrete  a  solvent  fluid  best  qualified  to  digest  vegeta- 
ble food,  according  to  the  character  of  the  diet,  and 
can  also  be  trained  to  secrete  a  solvent  fluid  which 
will  digest  food  composed  of  both  vegetable  and  ani- 
mal substances,  yet  neither  the  human  stomach  nor 
that  of  any  other  animal  is  capable  of  secreting  a  sol- 
vent fluid  which,  at  the  same  time,  is  equally  well 
qualified  to  digest  both  vegetable  and  animal  sub- 
stances.    That  is,  the  solvent  fluid  of  the  stomach 
accustomed  to  a  mixed  diet  of  the  two  substances, 
cannot  digest  flesh  so  well  as  the  fluid  of  a  stomach 
accustomed  only  to  a  flesh  diet,  nor  vegetable  sub- 
stances so  well  as  the  fluid  of  a  stomach  accustomed 
only  to  a  vegetable  diet.    Not  even  the  stomach  of 
the  bear  nor  of  the  hog,  which  are  as  truly  omnivo- 
rous animals  as  any  in  nature,  can  digest  both  vege- 
table and  animal  substances  together  at  the  same  time, 
so  well  as  it  can  digest  each  of  them  separately  and  at 
diflFerent  times. 

858.  It  is  also  true  as  a  general  physiological  law, 
that  where  the  stomach  is  accustomed  to  a  mixed  diet 
of  vegetable  and  animal  food,  in  proportion  as  animal 
food  abounds  and  predominates  in  the  diet,  the  power 
of  the  stomach  to  digest  vegetable  substances  is  dimin- 
ished. Hence,  among  those  portions  of  the  human 
family  that  subsist  on  a  mixed  diet,  children,  before 
they  become  much,  accustomed  to  flesh-meat,  will  eat 
almost  every  variety  of  fruits  and  vegetables,  with  the 
greatest  freedom  and  with  little  sensible  inconvenience ; 
but  as  they  advance  in  life,  and  become  accustomed 
to  a  free  use  of  flesh-meat,  and  gradually  increase  its 
proportion  in  their  diet,  they  find  themselves  obliged 
to  become  more  and  more  careful  and  circumscribed 


in  their  use  of  fruits  and  other  vegetable  substances, 
till  they  often  become  unable  to  partake  of  any  vege- 
table matter  except  bread  and  perhaps  boiled  rice  and 
T)otatoes,  or  some  other  simple  farinaceous  article. 
Yet  after  all  this,  these  very  individuals,  by  an  aban- 
donment of  flesh-ineat  and  the  adoption  of  a  correct 
general  regimen,  may  again  return  to  their  youthful 
enjoyment  of  fruits  and  vegetable  substances  gener- 
ally. 

859.  The  position  that  man  is  rendered  naturally 
omnivorous  by  the  jjossession  of  peculiar  intellectual 
and  voluntary  powers  (851),  is  perhaps  less  obviously, 
but  not  less  essentially,  erroneous  and  absurd,  than 
the  one  just  considered  (852).    Man,  we  are  told,  is 
endowed  with  tibason,  and  therefore  he  is  not,  like 
other  animals,  a  mere  creature  of  instinct,  but  he  is 
capable  of  thinking,  reflecting,  and  judging,  and  of 
acting  from  the  dictates  of  his  judgment ;  and  conse- 
quently, what  he  finds  deficient  in  the  adaptations  of 
nature  to  his  wants,  he  makes  up  in  the  rational  exer- 
cise of  his  voluntary  powers.  Hence,  though,  'judging 
from  his  structure  (84C),  his  natural  food  appears  to 
consist  offrui/s,  roots,  and  other  esculent  parts  of  vege- 
tables ;  though  neither  the  length  nor  the  strength  of 
his  jaws  fit  him  for  subsisting  on  herbs,  nor  the  char- 
acter of  his  teeth  for  devouring  flesh,  were  these  ali- 
ments not  previously  prepared  for  cooking  ;  yet  being 
able,  by  the  exercise  of  his  rational  and  voluntary 
powers,'  to  catch  and  kill  animals,  and  to  cook  his  food 
with  fire,  every  living  being  is  rendered  subservient 
to  his  nourishment,  thereby  giving  him  the  means  of 
an  infinite  multiplication  of  his  species.' 

8G0.  If  the  meaning  of  this  language  were  simply 
a  predication  of  the  physiological  capability  of  man 
to  adapt  himself  to  a  mixed  diet  of  vegetable  and  ani- 
mal food,  or  to  derive  nourishment  from  almost  every 
vegetable  and  animal  substance  in  nature,  the  living 
demonstration  of  its  truth  from  the  flood  to  the  pre- 
sent day  would  render  it  unquestionable.  But  if  it 
means  to  affirm  that  the  rational  and  voluntary  pow- 
ers of  man  render  him  capable  of  adapting  things  to 
his  physiological  powers  which  are  not  naturally  adap- 
ted to  them,  so  as  to  make  them  as  perfectly  conge- 
nial to  his  nature  as  things  naturally  adapted,  it  is 
utterly  erroneous,  and  discovers  a  very  superficial  and 
limited  knowledge  of  animal  physiology  (763). 

801.  Let  us  test  this  principle  in  another  applica- 
tion.    The  natural  drink  of  man  appears  to  be  water, 
or  the  juice  of  fruits,  as  in  a  pure  state  of  nature  he 
has  no  other  beverage  prepared  for  him.    But,  once 
acquainted  with  the  arts  of  brewing  and  distilling,  he 
is  enabled  to  manufacture  as  much  intoxicating  liquor 
as  he  wants,  and  can  drink  and  be  merry  when  he 
chooses.    Now  it  is  perfectly  obvious  that  this  is  only 
a  statement  of  what  is  true  in  regard  to  the  mental 
and  voluntary  power  of  man  to  manufacture  intoxica- 
ting liquors,  and  in  regard  to  his  physiological  power 
so  far  to  adapt  himself  to  the  use  of  them  as  a  beve- 
rage, as  to  be  able  to  drink  them  pretty  freely  with- 
out destroying  life  for  many  years.    But  to  carry  out 
the  principle,  we  must  go  further  and  assert  that,  be- 
cause man  possesses  these  powers,  he  is  set  free  from 
the  law  of  instinct,  which  guides  the  lower  animal  to 
the  pure  fountain  or  stream  of  water  to  slake  his 
thirst,  and  is  made  more  godlike  in  the  rational  privi- 
lege of  drinking  a  generous  beverage  which  his  own 
superior  reason  has  enabled  him  to  prepare  for  him- 
self; and  consequently,  such  a  beverage  is  more  con- 
genial to  his  wants,  and  better  fitted  to  develop  the 
best  powers  of  his  nature  ;  and  therefore,  while  the 
lower  animals,  from  birth  to  death,  from  generation 
to  generation,  are  bound  by  the  law  of  instinct  to 
pure  water  as  their  natural  drink,  more  godlike  man 
is  made  free,  by  his  reason,  to  regale  himself  wth 
every  beverage  that  he  has  the  ingenuity  and  the  abil- 
ity to  devise  and  prepare  (598).  . 
8C2.  This  reasoning  would  undoubtedlv  be  received 
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with  high  acclaim  as  soundest  logic  and  philosophy, 
by  multitudes  of  liuman  beings  whose  rationality  is 
perverted  by  the  influence  of  depraved,  sensual  appe- 
tite (598).  But  is  it  the  true  logic  of  sound  physio- 
logy ?  We  know  that  it  is  not.  And  yet  it  is  quite  as 
much  so  as  the  logic  of  those  who  endeavor  to  show 
that  the  reason  of  man  not  only  lifts  him  above  the 
law  of  instinct,  but  enables  him  with  impunity,  and 
even  with  advantage  to  his  whole  nature,  to  trans- 
gress that  law  at  pleasure.  Such  philosophers  ought 
to  know  that  human  reason  is  notsul)stituted  for  ani- 
mal instinct,  but  superadded  to  it,  and  established  on 
the  same  constitutional  laws  (597),  not  for  contrary, 
but  for  the  same  and  higher  accordant  purposes. 
And  they  may  witli  as  much  truth  deny  the  perfect 
harmony  between  the  natural  and  moral  attributes  of 
the  Deity  himself  (603),  as  to  deny  the  perfect  cor- 
respondence between  sound  reason  and  pure  natural 
instinct  (761,  763). 

863.  No  physiologists,  I  presume,  will  deny  that 
the  instincts  of  the  lower  animals  are  founded  on  the 
physiological  wants  of  the  body,  and  established  in 
perfect  accordance  with  all  the  physiological  powers 
and  interests  of  the  organized  system  to  which  they 
belong,  and  with  the  most  determinate  regard  to  the 
highest  well-being  of  the  individual  and  the  species  ; 
and  therefore,  the  law  of  instinct  is  not  only  a  safe 
rule  of  action  to  the  brute  animal,  but  a  strict  confor- 
mity to  it  is  essential  to  his  highest  welfare,  and  all 
deviation  from  it  must  be  in  some  measure  detrimen- 
tal to  him.  Hence,  though  the  horse,  ox,  sheep,  and 
other  herbivorous  animals  (839),  can,  by  the  exercise 
of  the  mental  and  voluntary  powers  of  man,  be  train- 
ed to  eat  flesh  and  chew  tobacco  and  drink  ardent 
spirit,  till  they  learn  to  love  them,  and  greatly  prefer 
them  to  their  own  natural  diet,  and  feel  dissatisfied 
and  depressed  and  wretched  without  them,  and  lan- 
guish and  droop  if  they  are  suddenly  withheld,  and 
become  so  accustomed  to  them,  and  feel  so  dependent 
on  them  for  comfort  and  enjoyment,  that  if  they  pos- 
sessed the  mental  and  the  voluntary  power,  they 
would  most  certainly  continue  the  use  of  them  through 
life,  and  teach  their  progeny  to  do  the  same,  yet  in 
all  that  these  habits  differ  from  the  pure  natural  diet- 
etic habits  of  those  animals,  and  deviate  from  the 
law  of  undeprared  instinct  in  them,  they  must  be  de- 
trimental to  the  constitutional  nature  of  those  ani- 
mals ;  and  none  the  less  so,  because  the  reason  of  man 
has  been  employed  in  creating  and  cherishing  these 
habits  ;  nor  would  they  be  any  the  less  so,  if  the  ra- 
tional and  voluntary  powers  of  man  were  superadded 
to  the  natural  instincts  of  the  brute,  and  he  should 
create  and  cherish  them  by  the  exercise  of  his  own 
powers.  But  we  have  seen  (761)  that,  as  an  animal, 
man  is  constituted  with  the  same  physiological  powers 
and  upon  the  same  great  physiological  principles  as 
those  which  pertain  to  the  constitutional  nature  of  the 
horse,  the  ox,  and  other  animals ;  and  that  the  facul- 
ties of  instinct  in  man  (762)  are  as  determinate  in 
their  functional  character,  and  established  with  as 
fixed  and  precise  relations  to  the  physiological  wants 
and  interest  of  his  nature,  as  those  of  the  lower  ani- 
mals are  ;  and  hence,  in  all  that  concerns  the  inter- 
ests of  organic  life  and  animal  existence,  man  is  sub- 
ject to  the  same  general  laws  as  those  which  govern 
the  lower  animals. 

864.  Suppose  a  man  and  a  horse  to  be  standing 
together  by  a  barrel  of  ardent  spirit.  The  two  animal 
bodies  are  constituted  upon  the  same  organic  principles, 
have  the  same  general  tissue  (156),  which  are  endowed 
with  the  same  vital  properties,  and  arranged  into 
similar  organs,  which  have  the  same  elements  of  func- 
tional power  (312),  and  the  same  physiological  relation 
to  the  nature  and  qualities  of  the  ardent  spirit.  The 
horse  has  not  the  reasoning  power  to  devise,  nor  does 
hek  now  thathe  possesses  the  voluntarypower  to  exe- 
cute, any  plan  by  which  he  can  draw  a  quantity  of 


that  spirit  from  the  barrel,  and  drink  it ;  but  the  man 
possesses  both  the  rational  and  voluntary  powers 
requisite  for  such  a  transaction.  Now,  can  any  truly 
rational  being  believe  for  a  moment,  that,  in  such  a 
case,  the  possession  of  reason  by  the  man,  or  rather 
the  possession  of  rational  faculties,  can  so  nullify  the 
physiological  law  of  relation  between  his  organic 
system  and  the  nature  and  properties  of  the  ardent 
spirit,  as  that,  if  he  drinks  it,  it  will  be  less  detrimen- 
tal to  the  functional  powers  of  his  organs,  the  vital 
properties  of  his  tissues,  and  the  general  physiological 
interests  of  his  system,  than  it  would  he  to  the  horse? 
Yet  this  is  a  true  illustration  of  the  principle  which 
they  assume,  who  assert  that  man  is  naturally  an  om- 
nivorous animal  by  virtue  of  his  reason. 

o6'5.  If  man  is  not  organized  to  eat  flesh  in  its  natu- 
ral state  (846),  and  if  flesh-meat  is  not  congenial  to 
the  highest  physiological  interests  of  his  nature,  then 
no  power  of  reason  by  which  he  is  enabled  to  prepare 
flesh-meat  and  get  it  into  his  stomach,  can  render  it 
suitable  food  for  him,  or  make  him  naturally  an  omni- 
vorous animal ;  nor  yet  can  it  make  him  artificially 
an  omnivorous  animal,  without  detriment  to  all  the 
physiological  properties,  powers,  and  interests  of  his 
nature.  The  question  is  not  simply,  what  substances 
man  can  contrive  to  get  into  his  stomach,  and  so  adapt 
himself  to  them  as  to  feel  and  believe  they  are  very 
comfortable  to  him,  but  what  substances  are  adapted 
to  his  stomach  and  other  organs,  and  to  all  the  vital 
interests  of  his  system  ?  There  are  many  substances 
in  nature  which  man  can,  by  artificial  means,  bring 
into  such  a  condition  as  that  he  will  be  able  to  masti- 
cate  and  swallow  them,  but  this  is  far  from  proving 
that  all  such  substances  may  thereby  be  rendered  sub- 
servient to  the  healthy  nourishment  and  sustenance 
of  his  system.  In  everything  that  relates  to  the  diet- 
etic habits  of  man,  therefore,  his  reason  must  strictly 
accord  with  the  pure  law  of  his  natural  and  undepraved 
instincts,  or  it  is  not  true  reason,  but  an  erroneous 
exercise  of  his  rational  facilities  ;  unless  his  deviation 
from  that  law  be  a  case  of  necessity  from  the  force  of 
circumstances.  For,  as  we  have  seen  (725),  while 
man  is  created  to  be  the  lord  of  the  earth,  and  to  occu- 
py all  portions  of  it,  and  is  constituted  with  a  wide 
range  of  adaptability  to  meet  the  exigencies  of  the 
circumstances  and  conditions  in  which  he  may  be 
placed,  yet  it  is  always  of  necessity  under  this  great 
and  immutable  law,  that,  in  proportion  as  he  turns 
aside  from  the  truth  of  his  natural  and  perfect  consti- 
tutional adaptation,  and  educates  himself,  by  virtue  of 
his  constitutional  adaptability,  to  habits,  circumstan- 
ces,  and  conditions  less  adapted  to  the  truth  of  his  con- 
stitutional nature,  he  impairs  all  the  powers  of  that 
nature,  diminishes  the  general  sum  of  his  enjoyment, 
and  abbreviates  the  period  of  his  earthly  existence 
(763). 

866.  We  see,  therefore,  1.  That  the  whole  evidence 
of  comparative  anatomy  goes  to  prove  that  man  is 
naturally  a  frugivorous  animal  (842)  ;  2.  That  the 
physiological  capability  of  man  to  subsist  on  a  mixed 
diet,  and  to  derive  nourishment  from  almost  every 
substance  in  the  vegetable  and  animal  kingdoms,  is 
not  peculiar  to  man,  but  is  common  to  all  the  higher 
classes  of  animals,  and  therefore  affords  nodeterminate 
evidencs  in  relation  to  the  natural  dietetic  character 
of  man,  and  only  proves  the  wonderlul  resources  of 
animated  nature,  and  the  wisdom  and  benevolence  of 
God  (856) ;  and,  3.  That  human  reason  is  not  a  sub- 
stitute for  animal  instinct,  but  superadded  to  it,  not  to 
nullify,  but  to  sustainits  laws,  and  to  act  in  conformity 
with  its  pure  dictates  in  supplying  the  alimentary 
wants  of  the  body  ;  and  therefore  the  rationality  of 
man  neither  lifts  him  above  the  physiological  laws 
and  relations  of  his  animal  nature,  nor  enables  him 
to  transgress  those  laws  with  impunity  (763)  ;  and 
consequently,  the  rationality  of  man  in  no  measure 
determines  his  natural  dietetic  character.    The  evi- 


154 


GRAHAM'S  LECTURES  ON  THE 


dence,  therefore,  which  remains  to  be  considered,  and  i 
by  which  the  grand  problem  before  us  is  to  be  conchu 
sively  solved,  is  purely  physiological,  and  is  derived 
from  the  com])arative  effects  of  vegetable  and  animal 
food  in  nourishing,  developing,  and  sustaining  the  ' 
human  system  in  all  its  physiological  and  psychologi- 
cal oroperties,  powers,  and  interests. 

867.  Notwithstanding  the  whole  evidence  of  com- 
parative anatomy  goes  to  prove  that  man  is  naturally 
in  no  measure  a  flesh. eating  animal  (842),  yet  it  is  as 
notorious  fact  that  he  can  suljsisl  almost  entirely  on 
animal  food  (778),  and  that  a  considerable  portion  of 
the  human  family  have  partaken  of  it  more  or  less 
freely  ever  since  the  flood  ;  and  so  far  as  observation 
has  been  made,  there  appears  to  be  about  an  equal 
measure  of  health,  vigor,  and  longevity,  among  all  the 
different  portions  of  the  race,  whether  they  subsist 
exclusively  upon  vegetable  or  animal  food,  or  upon  a 
mixed  diet  of  the  two  ('15).  Hence,  it  is  inferred  that 
man  has  the  physiological  capability  of  subsisting, 
with  equal  benefit  to  his  nature,  upon  either  or  both 
kinds  of  aliment,  according  to  the  necessity  or  con- 
venience of  circumstances  or  situation;  and,  therefore, 
it  is  asserted  that  the  diet  of  man  is  to  be  determined 
by  the  climate  in  which  he  dwells,  and  that  he  will 
always  find  that  food  best  for  him  which  is  most  con- 
genial to  the  climate,  whether  it  be  purely  vegetable, 
as  in  the  torrid  zone,  or  purely  animal,  as  in  the 
frigid  zones,  or  a  mixture  of  the  two,  as  in  the  temper- 
ate zones. 

.868.  But  we  have  seen  (857)  that  this  physiologi- 
cal capability  is  common  to  carnivorous,  herbivorous, 
and  frugivorous  animals  ;  and  it  is  entirely  certain 
that  all  these  animals,  if  they  were  once  accustomed 
to  a  mixed  and  artificially  prepared  diet,  and  endowed 
with  sufficient  mental  and  voluntary  powers  (762)  to 
procure  and  prepare  such  a  diet  for  themselves,  would 
continue  such  dietetic  habits  from  generation  to  gene- 
ration, till  they  would  learn  to  consider  such  a  diet 
as  both  natural  and  necessary.  Yet  would  all  this 
aberration  from  nature  prove  these  animals  to  be  na- 
turally omnivorous  ?  Certainly  not !  And  as  cer- 
tainly the  extensiveness  and  long  continuance  of  om- 
nivorous habits  in  man,  do  not  and  cannot  prove  the 
human  species  to  be  naturally  omnivorous. 

869.  It  is  however  contended,  that  the  fact  of  man's 
being  so  extensively,  not  to  say  universally,  omnivor- 
ous, proves  that  he  is  instinctively  led  to  eat  flesh- 
meat  whenever  he  can  get  it,  and  therefore  it  is  as 
truly  his  natural  aliment  as  fruit  is.  But  this  shows 
how  carelessly  and  superficially  men  observe  facts, 
and  with  what  extreme  looseness  they  reason  on  this 
important  subject.  Indeed  they  almost  always  feel 
their  way  to  their  conclusions,  rather  than  arrive  at 
them  by  rigorously  inductive  reasoning,  and  consult 
their  appetites  more  than  they  examine  evidences. 
Tobacco  is  quite  as  extensively  used  by  human  beings 
as  flesh-meat  is  (768),  and  those  who  are  accustomed 
to  the  use  of  it  would  a  thousand  times  sooner  relin- 
quish their  flesh-meat  for  ever,  than  to  abandon  their 
tobacco.  Yet  no  one,  I  presume,  will  contend  that 
this  proves  man  to  have  a  natural  instinctive  desire 
or  appetite  for  tobacco,  and  that  tobacco  was  made 
for  the  use  to  which  man  has  appropriated  it.  We 
know  that  man  has  naturally  a  deep  iind  Utter  loath- 
ing of  tobacco,  and  that  he  is  obliged  to  overcome  the 
most  powerful  antipathy  of  his  nature  in  adapting 
himself  to  the  use  of  it ;  but  if  every  human  being 
were  trained  to  the  use  of  tobacco  so  early  in  life  and 
by  such  delicate  and  imperceptible  degrees  that  we 
could  not  appreciate  nor  remember  the  first  effects  of 
it  upon  the  system,  it  would  be  almost  impossible  for 
us  to  believe  that  man  has  not  a  natural  instinctive 
desire  and  necessity  for  it. 

«70.  It  is  precisely  so  in  regard  to  flesh-eating. 
All  who  have  perfectly  sanctified  themselves  from 
I  animal  food,  and  restored  their  instinctive  faculties  of 


smell  and  taste  to  something  of  their  native  purity, 
well  know  that  flesh-meat  is  most  loathsome  to  them. 
And  if  any  number  of  human  children  were  born  of 
vegetable-eating  parents,  and  nursed  by  vegetable- 
eating  mothers,  and  at  a  proper  age  accustomed  to  a 
purely  vegetable  diet,  and  never  permitted  to  smell 
animal  food  when  cooking,  nor  to  see  others  eat  it, 
every  one  of  them — if  there  were  millions — would  at 
first  discover  strong  loathing  if  flesh -meat  were 
given  them  for  food,  and  they  would  spit  it  from  their 
mouths  with  as  much  disgust  as  they  would  tobacco. 
But  when  children  are  born  of  flesh-eating  parents, 
and  nursed  by  flesh-eating  mothers,  and  are  habitu- 
ated from  the  hour  of  their  birth  to  the  savor  and  the 
odor  of  animal  food,  in  the  nourishment  which  they 
derive  from  the  mother's  breast,  in  the  respiration 
and  the  perspiration  of  their  parents  and  other  around 
them,  and  in  the  fumes  of  the  kitchen  and  the  table, 
and  are  accustomed  to  be  fed  with  animal  substances 
in  their  infancy,  and  to  see  their  parents  and  others 
devour  flesh-meat  at  almost  every  meal,  they,  as  a 
matter  of  necessity,  become  depraved  in  their  natural 
instincts,  and  almost  as  a  matter  of  necessity  discover 
an  early  fondness  for  animal  food.    So  in  the  East, 
where  every  human  being  smokes,  it  is  nearly  a  uni- 
versal custom  for  nursing  mothers,  every  few  minutes, 
to  take  the  pipe  from  their  own  mouths  and  put  it 
into  the  mouths  of  their  sucking  infants.    The  neces- 
sary consequence  is  that  all  those  children  early  dis- 
cover the  greatest  fondness  for  the  pipe,  and  seize  and 
suck  it  with  excessive  eagerness  whenever  it  is  pre- 
sented to  them  ;  and  they  are  exceedingly  discontented 
and  fretful  and  unhappy  if  it  is  withheld  from  them  ; 
and  therefore,  according  to  the  logic  of  those  who 
would  prove  man  to  be  naturally  omnivorous  from 
his  dietetic  habits,  it  is  natural  and  proper  for  those 
infants,  and  for  all  human  beings,  to  smoke,  chew, 
and  snuff  tobacco. 

871.  The  truth  is,  as  we  have  seen  (761),  all  ani- 
mal beings,  including  man,  are  constituted  upon  cer- 
tain physiological  principles,  out  of  which  grow  cer- 
tain physiological  wants  ;  and  upon  these  wants  are 
established  certain  faculties  of  instinct,  with  deter- 
minate relation  to  the  nature  and  qualities  of  the  ap- 
propriate supplies  (690).  These  faculties,  while  pre- 
served in  their  integrity,  are  a  law  of  truth  to  all ; 
but  they  are  capable  of  being  depraved  and  rendered 
totally  blind  guides,  which  lead  to  the  most  pernicious 
errors  (694,  697).  The  lower  animals  have  neither 
the  mental  nor  the  voluntary  powers  to  deprave  their 
natural  instincts  to  any  considerable  extent,  and 
therefore  they  remain  from  birth  to  death,  and  from 
generation  to  generation,  subject  to  the  law  of  in- 
stinct, and  with  little  deviation  from  their  truly  na- 
tural dietetic  habits  (598).  But  man,  possessing  the 
mental  and  voluntary  power  to  deprare  his  naturfcl 
instincts,  has  exercised  that  power  so  freely  and  so 
extensively,  that  he  no  longer  seems  to  be  able  to 
discriminate  between  his  truly  natural  and  his  de- 
praved instincts  and  appetites,  nor  to  distinguish  his 
artificial  from  his  natural  wants.  Let  it  be  remem- 
bered, however,  that  the  whole  range  of  physiological 
adaptation  in  man  and  other  animals,  admits  of  little 
variation  from  the  great  law  of  relation  in  regard  to 
the  proportions  of  nutritious  and  innutritions  matter 
in  the  alimentary  substances  on  which  the  animal 
subsists,  or  to  which  the  animal  becomes  adapted 
(739). 

872.  As  to  the  statement  that  the  difl'erent  portions 
of  the  human  race  appear  to  have  enjoyed  about  an 
equal  amount  of  health,  vigor,  and  longevity,  whether 
their  food  has  been  pure  v  vegetable  or  purely  animal, 
or  a  mixture  of  the  two '(867),  let  it  be  understood 
that,  so  far  as  we  are  informed,  no  considerable  por- 
tion of  the  human  family  ever  intelligently  adopted 
any  particular  mode  of  living,  upon  clear  and  well 
■    ascertained  physiological  principles,  and  consistently 
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and  perseveringly,  from  generation  to  generation, 
adhered  to  a  course  of  diet  and  general  regimen  con- 
formable to  all  the  laws  of  life  ;  but,  on  the  contrary, 
nearly  every  thing  in  the  nature,  condition,  and  cir- 
cumstances of  man,  from  the  first  transgression  to 
the  present  hour,  has  served  to  fix  his  attention  con- 
tinually on  present  enjoyment  (32),  with  no  further 
regard  to  future  consequences  than  experience  has 
taught  him  to  be  necessary,  in  order  to  avoid  sudden 
destruction  or  intolerable  distress;  and  hence,  as  we 
have  seen  (639),  the  grand  experiment  of  the  whole 
human  family  seems  ever  to  have  been  to  ascertain 
how  far  they  can  go  in  indulgence,  how  near  they 
can  approach  the  brink  of  death,  and  yet  not  die  so 
suddenly  and  violently  as  to  be  compelled  to  know 
that  they  have  destroyed  themselves.  Whether, 
therefore,  men  have  subsisted  wholly  on  vegetable  or 
on  animal  food,  or  on  a  diet  consisting  of  both,  they 
have  done  so  without  any  regard  to  correct  physiolo- 
gical principles,  either  in  relation  to  the  quality, 
quantity,  or  condition  of  their  food  ;  or  in  relation  to 
other  physiological  wants  and  habits  of  the  body, 
which  are  nearly  as  important  to  the  general  welfare 
of  the  system  as  the  quality  and  condition  of  the  food. 
If  their  climate  and  circumstances  have  been  less 
favorable  than  others  to  health,  vigor,  and  longevity, 
they  have  learned  from  experience  how  far,  as  a  gene- 
ral rule,  they  must  restrain  their  indulgences,  and  in 
what  manner  they  must  regulate  their  habits  and 
appetites,  so  as  to  secure  life  long  enough  for  one 
generation  to  become  the  progenitors  and  nurturing 
protectors  of  another  generation  (C43).  And  if  their 
climate  and  circumstances  have  been  more  favorable 
than  others  to  health,  vigor,  and  longevity,  they 
have  also  learned  from  experience  how  far  they  may 
go  in  indulgence,  and  still  keep  within  the  bounds 
necessary  for  the  perpetuation  of  the  race.  So  that, 
in  all  cases,  as  a  general  rule,  what  they  have  wanted 
in  natural  advantages,  they  have  made  up  in  cor- 
rectness of  habits,  and  what  they  have  possessed  in 
natural  advantages,  they  have  squandered  in  errone- 
ousness  of  habits.  If  their  climate  has  been  salutary, 
they  have  indulged  the  more  freely  in  dietetic  and 
other  excesses.  If  their  food  has  been  congenial  to 
their  nature,  they  have  balanced  or  counteracted  its 
good  effects  by  other  things  unfavorable  to  health 
and  vigor  and  longevity  ;  and,  in  this  way,  the  whole 
human  family, — whether  inhabiting  frigid,  torrid,  or 
temperate  zones,  whether  dwelling  on  high  mounlains 
or  in  low  valleys,  whether  residing  in  ceiled  houses, 
or  living  in  tents  or  in  the  open  air, — whether  sub- 
sisting on  animal  or  vegetable  food,  or  on  a  mixed 
diet  of  the  two, — whether  eating  their  food  in  its 
simplest  and  most  natural  state,  or  cooked  and  pre- 
pared in  the  most  complicated  manner, — whether  con- 
fined to  simple  food  and  water,  or  indulging  in  every 
variety  of  condiments  and  stimulating  and  intoxicat- 
ing liquors  and  substances  (768),  whether  moderate 
or  excessive  in  quantities, — whether  cleanly  or  filth}', 
— whether  chaste  or  lewd, — whether  gentle  or  trucu- 
lent,— whether  peaceful  or  warlike, — have,  in  the 
great  experiment  to  ascertain  how  much  indulgence 
the  human  constitution  is  capable  of  sustaining  with- 
out sudden  destruction,  so  balanced  their  good  and 
evil  as  to  preserve  throughout  the  world  and  for  many 
centuries,  very  nearly  a  general  and  uniform  level 
in  respect  to  health,  vigor,  and  longevity.  This 
statement,  however,  is  general,  and  admits  of  many 
particular  exceptions  of  individuals  and  sects  and  so- 
cieties and  perhaps  tribes  ;  but  these  exceptions  ui 
no  case  militate  against  its  truth  as  a  general  state- 
ment, nor  against  any  of  the  facts  on  which  it  is  pre- 
dicated ;  for  these  are  all  most  indubitably  true,  and 
the  general  reasoning  and  induction  from  them  are 
irrefragably  correct ;  and  the  whole  is  of  so  much 
importance  to  a  correct  understanding  of  the  phe- 
nomena of  human  history  with  reference  to  physiolo- 


gical principles,  that  it  ought  continually  to  be  borne 
in  mind  as  we  proceed  with  our  investigations  on  the 
subject  before  us,  and  especially  in  ascertaining  and 
appreciating  the  physiological  evidence  of  the  natural 
dietetic  character  of  man. 

673.  The  fact,  then,  that  a  large  portion  of  the  hu- 
man family  actually  have,  for  many  centuries,  and 
probably  ever  since  the  Hood,  subsisted  to  a  greater 
or  less  extent  on  animal  food,  or  on  a  mixed  diet  of 
vegetable  and  animal  food,  and  apparently  done  as 
well  as  those  who  have  subsisted  wholly  on  a  vegeta- 
ble diet,  does  not  in  any  degree  invalidate  the  evidence 
of  comparative  anatomy  that  man  is  naturally  and 
purely  a  frugivorous  animal  (842). 

874.  In  entering  upon  the  consideration  of  the 
purely  physiological  evidence  in  relation  to  the  natu- 
ral dietetic  character  of  man  (804),  it  is  necessary 
that  we  should  clearly  understand  and  keep  in  view 
those  nice  physiological  principles  by  which  the  char- 
acter and  force  of  the  evidence  are  to  be  determined. 
.  875.  We  have  seen  that  the  human  body  is  formed 
from  the  common  matter  of  the  world  (118),  brought 
into  organic  arrangement  and  structure  by  vital  forces 
acting  in  and  by  living  organs  (121),  and  that  these 
organs  are  composed  of  several  primary  tissues  which 
are  endowed  with  certain  vital  properties,  which  con- 
stitute the  elements  of  the  functional  power  of  the  or- 
gans (312).  These  properties  of  the  primary  tissues 
have  a  certain  range  of  increase  and  diminution  con- 
sistent with  the  continuance  of  vital  control.  By 
some  means  they  are  exhausted,  by  others  they  are  re- 
plenished. When  these  vital  properties  are  health- 
fully increased,  there  is  always  a  corresponding  in- 
crease of  function,  power,  and  activity,  in  the  organ 
or  organs  to  which  the  tissue  belong  ;  and  when  they 
are  diminished,  there  is  always  a  corresponding  debil- 
ity and  sluggishness  and  langor  of  function.  The 
action  of  all  extrinsic  laws  and  agents  upon  us  (126) 
tends  to  exhaust  our  vital  properties ;  and  all  our  in- 
trinsic actions  and  operations,  both  voluntary  and  in- 
voluntary, have  an  exhausting  effect  upon  the  acting 
organs  (376).  Even  in  the  performance  of  those  very 
functions  which  belong  to  the  economy  of  nuti'ition, 
and  which  co-operate  to  replenish  and  repair  the  ex- 
haustions and  injuries  of  the  system,  each  organ  ne- 
cessarily suffers  some  exhaustion  of  its  vital  properties 
and  waste  of  its  organized  substance  from  its  own 
particular  action  (687).  Hence  all  our  organic  oper- 
ations from  birth  to  death,  simultaneously  carry  on 
the  two  great  processes  of  vital  exhaustion  and  re- 
pletion, of  organic  composition  and  decomposition,  of 
destruction  and  renovation  (314). 

876.  Were  the  constitutional  principles  upon  which 
this  renovating  capability  of  the  vital  economy  de- 
pends, in  themselves  inexhaustible,  then  were  these 
bodies  of  ours,  even  in  the  present  state  of  being,  ca- 
pable of  immortality ;  and  by  strictly  obeying  the 
laws  of  life,  we  might  live  on  for  ever,  in  the  eternal 
ebb  and  flow  of  vital  energy,  and  the  iinceasing  incor- 
poration and  elimination  of  matter  !  But  this  is  not 
so.  The  vital  constitution  itself  wears  out  !  The 
ultimate  powers  of  the  living  organs,  on  which  their 
replenishing  and  renovating  capabilities  depend,  are, 
under  the  most  favorable  circumstances,  gradually  ex- 
pended and  finally  exhausted  (133). 

877.  Though  the  vital  energies  and  sensibilities, 
therefore,  which  we  exhaust  to-day,  are  replenished 
to-morrow,  yet  of  necessity  the  process  has  taken 
something  from  the  measured  fund  of  life,  and  reduced 
our  vital  capital  in  proportion  to  the  frugality  or  the 
profligacy  of  our  expenditure.  However  proper  the 
nature  and  condition  of  our  aliment,  however  com. 
pletely  all  our  laws  of  external  relation  are  fulfilled, 
however  perfectly  the  functions  of  our  organs  are  per- 
formed, and  however  salutary  their  results,  yet  every 
digestive  process  of  the  stomach,  every  respiratory 
action  of  the  lungs,  every  contraction  of  the  heart. 
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draws  something  from  the  ultimate  and  unreplenish- 
able  resources  of  organic  vitality  (6}17) ;  and  conse- 
quently the  more  freely  and  prodigally  wc  expend  the 
vital  properties  of  our  organs,  the  more  rapidly  we 
wear  out  the  constitutional  powers  of  rejjlenishment, 
and  exhaust  the  limited  stock  of  life  {BTH).  Nothing 
can  thertifore  be  more  dangerously  fallacious  than  the 
opinion  which  is  too  generally  cherished  and  too  fre- 
quently promulgated,  that  our  daily  trespasses  upon 
the  laws  of  life  are  as  the  dropping  of  water  vipon  a 
rock — wearing  indeed,  but  so  slowly  and  impercep- 
tibly as  scarcely  to  make  a  difference  in  the  duration 
and  in  the  comfort  of  our  lives. 

870.  In  explaining  and  illustrating  the  constitu- 
tional laws  of  external  relation,  I  have  stated  (897) 
that  every  substance  in  nature  from  which  the  human 
body  can  derive  nourishment,  possesses  specific  and 
peculiar  qualities  which  the  human  organs  have  vital 
powers  to  perceive  and  apprPciate  (726).  Thus  the 
visual  properties  of  things  are  perceived  by  the  spe- 
cial sense  of  sight  (456)  ;  the  auditory  properties,  by 
the  special  sense  of  hearing  (252)  ;  the  olfactory  pro- 
perties, by  the  special  sense  of  smell  (691);  the  gus- 
tatory properties,  by  the  special  sense  of  taste  (6!)3)  ; 
and  the  tangible  properties,  by  the  special  sense  of 
touch  (253).  These  external  substances  have  also 
certain  other  properties,  which  are  only  perceived  and 
appreciated  by  the  special  organic  senses  (29G)  resi- 
ding in  the  organs  belonging  to  the  domain  of  organic 
life,  or  the  ganglionic  system  of  nerves  (228).  These 
properties,  in  all  proper  alimentary  substances,  are 
the  natural  and  appropriate  stimuli  of  those  nerves  of 
organic  sensibility  (230)  which  are  adapted  by  the 
Creator  to  perceive  and  appreciate  them,  and  to  con- 
vey the  impressions  received  from  them  to  the  special 
centre  which  presides  over  the  functions  of  the  partic- 
ular organ  or  apparatus  (219).  But  we  have  seen 
(733)  that  some  alimentary  substances  are  much  more 
stimulating  than  others,  in  proportion  to  the  quan- 
tity of  noiirishment  which  they  actually  afford  the 
system,  and  that  some  substances  in  nature  are  purely 
stimulating  without  affording  any  nourishment  (735). 

879.  The  stimulation  produced  by  these  various 
substances  is  always  necessarily  exhausting  to  the 
vital  properties  of  the  tissues  on  which  they  act,  just 
in  proportion  to  its  degree  and  duration  ;  and  every 
stimulus  impairs  the  vital  susceptibilities  and  powers, 
just  in  proportion  as  it  is  unfitted  for  the  real  wants 
of  the  vital  economy,  and  unfriendly  to  the  vital  in- 
terests. 

880.  But  whatever  may  be  the  real  character  of  the 
stimulus,  every  stimulation  to  which  the  system  is 
accustomed  increases,  according  to  the  power  and  ex- 
tent of  its  influence,  what  is  called  the  tone  and  the 
action  of  the  parts  on  which  it  is  exerted,  and  while 
the  stimulation  lasts,  it  ahvays  increases  the  feeling  of 
strength  and  vigor  in  the  system,  whether  any  nourish- 
ment he  imparted  to  the  system  or  not. 

881.  Yet  by  so  much  as  the  stimulation  exceeds  in 
degree  that  which  is  necessary  for  the  full  and  healthy 
performance  of  the  function  or  functions  of  the  organs 
stimulated,  by  so  much  the  more  does  the  expenditure 
of  vital  power  and  waste  of  organized  substance  ex- 
ceed for  the  time  the  replenishing  and  renovating 
economy  of  the  system  (502)  ;  and,  consequently,  the 
exhaustion  and  indirect  debility  which  succeed  the 
stimulation  are  always  necessarily  commensurate  with 
the  excess  (735). 

882.  Hence,  though  that  food  which  contains  the 
greatest  proportion  of  stimulating  power  to  its  quantity 
of  nourishment  causes,  while  its  stimulation  continues, 
a  feeling  of  the  greatest  strength  and  vigor,  it  also 
necessarily  produces  the  greatest  exhaustion  in  the 
end,  which  is  commensurately  importunate  find  vehe- 
ment in  its  demands  for  relief,  by  the  repetition  of 
the  accustomed  stimulus  ;  and  as  the  same  food,  more 
readily  than  any  other,  affords  the  demanded  relief. 


by  supplying  the  requisite  degree  of  stimulation,  our 
feelings  always  lead  us  to  believe  that  it  is  really  the 
most  strengthening. 

883.  Hence,  whenever  a  less  stimulating  diet  is  sub- 
stituted for  a  more  stimulating  one,  a  corresponding 
physiological  depression,  or  want  of  tone  and  action, 
always  necessarily  succeeds,  varying  in  degree  and 
duration  according  to  the  general  condition  of  the 
system,  and  the  suddenness  and  greatness  of  the 
change ;  and  this  depression  is  ahvays  attended  by 
a  feeling  of  weakness  and  lassitude,  which  is  immedi- 
ately removed,  and  the  feeling  of  strength  and  vigor 
restored,  by  the  accustomed  degree  of  stimulation,  by 
whatever  produced,  whether  any  increase  of  nourish- 
ment is  actually  afforded  to  the  system  or  not. 

884.  The  pure  stimulants,  therefore  (733),  which 
of  themselves  afford  no  nourishment  to  the  system, 
and  only  serve  to  increase  the  expenditure  of  vital 
properties  and  waste  of  organized  substance,  by  in- 
creasing vital  action  (735),  cause,  while  their  stimu- 
lation lasts,  a  sense  of  increased  strength  and  vigor  ; 
and  thus  we  are  led  by  our  feelings  to  believe  that  the 
pure  stimulants  are  really  strengthening;  and  in  the 
same  manner  we  are  deceived  by  even  those  pernici- 
ous stimulants  which  not  only  exhaust  by  stimulation, 
but  irritate,  debilitate,  and  impair,  by  their  deleterious 
qualities  (768). 

885.  The  feeling  of  strength  produced  by  stimula- 
tion, therefore,  is  no  proof  either  that  the  stimulating 
substance  is  nourishing,  or  that  it  is  salutary,  nor 
even  that  it  is  not  decidedly  baneful. 

886.  But  we  have  seen  (735)  that  those  proper  ali- 
mentary substances  whose  stimulating  power  is  barely 
sufficient  to  excite  a  full  and  healthy  performance  of 
the  functions  of  the  digestive  organs,  in  the  appropri- 
ation of  their  nourishment  to  the  system,  are  most 
conducive  to  the  vital  welfare  of  the  body  in  all  res- 
pects, causing  all  the  processes  of  assimilation  and 
organization  to  be  most  perfectly  performed,  without 
any  unnecessary  expenditure  of  vital  power  (875),  and 
thus  contributing  to  the  most  permanent  and  uniform 
health  and  vigor  of  the  body,  and  to  the  greatest  lon- 
gevity. For  every  degree  of  stimulating  power  beyond 
this,  necessarily  increases  the  vital  exhatistion,  with- 
out contributing  in  any  measure  to  the  welfare  of  the 
body. 

887.  With  a  true  application  of  these  well  ascertain- 
ed principles,  the  physiological  evidence  in  relation  to 
the  natural  dietetic  character  of  man  may  be  correct- 
ly apprehended  and  accurately  estimated ;  yet  the 
utmost  caution  (766)  and  perspicacity  and  circumspec- 
tion are  requisite  at  every  step,  to  avoid  deception  and 
error  in  the  mazy  and  delusive  paths  of  human  expe- 
rience and  history. 

888.  It  is  generally,  and  perhaps  universally,  belie- 
ved by  those  portions  of  the  human  family  which 
subsist  on  animal  food,  either  wholly  or  in  part,  that 
man  requires  a  more  nourishing  and  invigorating  ali- 
ment than  can  be  derived  from  the  vegetable  kingdom, 
and  therefore  that  without  the  use  of  animal  food,  his 
body  cannot  be  properly  nourished  and  sustained, 
'  An  entire  abstinence  from  flesh,'  says  Buffon  (801), 
'  can  have  no  effect  but  to  enfeeble  nature.  If  man 
were  obliged  to  abstain  totally  from  it,  he  would^  not, 
at  least  in  our  climates,  either  multiply  or  exist ;'  and 
this  is  but  the  declaration  of  the  common  sentiment 
of  flesh-eaters.  But  a  correct  e.xamination  of  the 
subject  will  show  that  this  position  is  a  mere  assump- 
tion in  the  face  of  facts,  and  as  utterly  destitute  of 
any  foundation  in  truth  as  are  the  anatomical  reason- 
ings from  the  fancied  resemblance  of  the  human  teeth 
and  digestive  organs  to  those  of  carnivorous  animals. 

889.  It  is  indeed  surprising,  that  observing  and  re- 
flecting minds,  even  long  before  the  experiments  of 
science  had  afforded  demonstrations  of  the  truth,  did 
not  detect  and  proclaim  the  error  of  the  common  notion, 
that  flesh-meat  is  a  more  nutritious  aliment  for  man 
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than  the  best  vegetable  food.  A  proper  attention  to 
the  history  of  the  human  race  might  long  ago  have 
convinced  the  world  of  the  inaccuracy  of  such  an  opi- 
nion. But  unfortunately  for  man,  he  learns  but  little 
from  experience,  either  in  his  individual  or  aggregate 
capacity;  and  Wisdom,  though  she  meets  him  in  ten 
thousand  forms,  and  .seeks  to  win  him  in  ten  thousand 
ways,  is  left  unheeded  by  him,  because  his  attention 
is  so  continually  and  completely  engrossed  in  the 
present  feeling  and  impulse,  and  in  the  pursuit  of  the 
most  immediate  gratification. 

890.  From  the  careful  investigations  of  some  of  the 
ablest  and  most  accurate  chemists  of  the  present  age, 
it  appears  that  the  various  kinds  of  flesh-meat  average 
about  thirty-five  per  cent,  of  nutritious  matter,  while 
rice,  wheat,  and  several  kinds  of  pulse,  such  as  lentils, 
peas,  and  beans,  afford  from  eighty  to  ninety-five  per 
cent.  And  even  potatoes,  which,  by  some  writers  on 
human  diet,  have  been  denounced  as  too  crude  and 
innutritious  for  the  aliment  of  man,  afford  twenty-five 
per  cent,  of  nutritious  matter.  So  that,  according  to 
these  results,  a  single  pound  of  rice  absolutely  contains 
more  nutritious  matter  than  two  pounds  and  a  half  of 
the  best  butchers'  meat ;  and  three  pounds  of  good 
wheat  bread  contain  more  than  six  pounds  of  flesh; 
and  three  pounds  of  potatoes  more  than  two  pounds  of 
flesh. 

891.  Incredible  as  this  may  at  first  appear  to  those 
who  have  given  but  little  attention  to  the  subject,  yet 
a  reference  to  facts  in  the  history  of  the  human  species 
will  abundantly  prove  the  correctness  of  what  is  here 
stated.  According  to  the  united  testimony  of  all  the 
ancient  writers  who  have  spoken  of  the  primitive  gen- 
erations of  mankind,  the  first  of  the  species,  as  we 
have  seen  (769),  subsisted  entirely  upon  vegetable 
food,  in  the  plainest,  simplest,  and  most  natural 
forms. 

892.  Farinaceous  seeds  contain  a  greater  proportion 
of  nutritious  matter  than  any  other  kind  of  natural 
aliment ;  and  it  is  more  than  probable  that  these  and 
other  farinaceous  vegetables  in  some  form  or  other, 
have  in  all  ages  of  the  world  constituted  'the  staff  of 
life'  to  the  greater  part  of  the  human  race,  and  that 
this  kind  of  food  mainly  constituted  the  healthful. and 
invigorating  diet,  not  only  of  the  antediluvians,  but 
also  of  those  who  have  occupied  that  period  in  the 
history  of  every  nation  which  all  their  earliest  writers 
call  the  golden  age  (638). 

893.  DiflFerent  opinions  have  been  entertained  in 
regai-d  to  the  dietetic  use  of  flesh  in  the  latter  part  of 
the  antediluvian  period.  The  enormous  wickedness 
and  atrocious  violence  and  outrages  of  mankind  imme- 
diately preceding  the  flood,  strongly  indicate,  if  they 
do  not  prove,  an  excessive  indulgence  in  animal  food. 
The  fact  also  seems  to  be  implied  in  the  Divine  annun- 
ciation to  Noah  after  the  flood,  that  every  living  thing 
that  moveth,  as  well  as  the  green  herb,  is  constituted 
to  afl^ord  nourishment  to  the  human  body ;  and  is 
strongly  evinced  by  the  great  and  somewhat  sudden 
abridgement  of  the  period  of  human  existence  after  the 
deluge.  It  appears  to  be  very  certain,  however,  that 
if  such  was  the  fact,  the  custom  was  a  very  great  in- 
novation on  the  early  habits  of  the  antediluvians,  and 
that  it  had  not  long  prevailed  before  the  terrible  catas- 
trophe of  that  period.  Still  it  does  not  appear  from 
the  Mosaic  record  that  Noah  received  any  Divine 
'  permission'  to  eat  flesh,  before  the  deluge  ;  for  in  the 
sixth  chapter  of  Genesis  we  find  him  instructed  to 
gather  and  take  with  him  into  the  ark,  of  all  food  that 
was  eaten,  which  should  be  for  food  for  him  and  for 
all  the  animals  with  him.  Nor  is  there  any  historical 
evidence  that  ctnimsl  food  came  into  general  and  com- 
mon  and  frequent  use,  until  many  centuries  after  the 
flood. 

894.  During  the  days  of  Abraham,  flesh  seems  to 
have  been  eaten  only  on  special  occasions;  such  as 
some  of  their  religious  and  social  feasts,  and  when 


strangers  were  entertained  as  guests.  The  same 
general  custom  continued  down  even  to  the  time  of 
the  bondage  of  the  Hebrews  in  Egypt ;  and  during 
their  long  and  severe  servitude  there,  it  appears  that 
they  subsisted  mostly  on  the  products  of  the  vegetable 
kingdom  ;  as  indeed  the  inhabitants  of  that  country 
have  ever  done,  even  to  the  present  day.  Coarse 
bread  with  cucumbers,  melons,  leeks,  garlics,  onions, 
and  other  vegetables,  constituted  the  principal  part 
of  their  diet ;  and  with  these— more  however  as  a 
condiment  than  as  an  aliment  they  consjimed  per- 
haps occasionally  a  small  quantity  of  fish,  and  on 
particular  occasions  they  indulged  in  flesh-meat. 
During  their  extremely  tedious  and  winding  journey 
through  the  wilderness,  in  which  they  were  forty 
years  in  getting  into  a  place  which  lies  but  about 
three  hundred  miles  from  Egypt,  they  subsisted  en- 
tirely on  vegetable  food,  except  that  they  were  a  very 
few  times  suflered  to  indulge  in  flesh'.  For  their 
manna  appears  to  have  been,  if  not  real  vegetable 
structure,  at  least  of  the  nature  of  vegetable  sub- 
stance ;  and  it  seems  to  have  become  dry  and  hard, 
for  '  the  people  went  out  and  gathered  it  and  ground' 
it  in  mills,  and  beat  it  in  mortars,  and  baked  it  in 
pans,  and  made  cakes  of  it.'  And  after  the  conquest 
and  possession  of  the  '  Promised  Land,'  and  the  full 
establishment  of  the  nation  in  Palestine,  excepting 
the  more  luxurious  and  voluptuous  few,  the  Jews  ate 
but  little  animal  food,  and  that  principally  on  the 
occasion  of  their  religious  and  social  feasts  and  special 
hospitalities.  In  the  reign  of  Saul  their  first  king, 
we  find  Jesse,  who  was  the  owner  of  probably  exten- 
sive flocks  and  herds,  sending  his  son  David,  not 
with  beef  and  mutton,  but  '  with  parched  corn  and 
loaves  of  bread  to  his  sons  in  the  army,  and  with 
cheeses  to  the  captains  of  thousands.' 

895.  It  has  been  supposed  by  some  that  the  Jews 
and  other  nomadic  or  shepherd' tribes,  who  possessed 
extensive  flocks  and  herds,  must  have  made  a  free 
use  of  the  flesh  of  their  sheep  and  other  animals  in 
their  ordinary  diet,  because,  say  they,  no  other  suffi- 
cient reason  can  be  perceived  why  they  should  pos- 
sess themselves  of  such  property,  and  be  so  anxious 
to  increase  it.  But  it  should  be  remembered,  that 
besides  the  tendency  of  their  religious  institutions  to 
lead  them  to  cultivate  such  possessions,  this  species 
of  property  constituted  their  wealth,  and  gave  them 
respectability  and  influence  in  their  tn'be  or  nation, 
the  same  as  do  many  acres  of  land,  or  many  slaves  or 
ships,  or  much  merchandize  or  money,  the  husband- 
man, or  planter,  or  merchant,  or  banker  ;  and  hence, 
the  extensiveness  of  their  flocks  and  herds  was  a 
source  of  ambition  and  pride  and  satisfaction  to  them. 

896.  This  same  state  of  things  is  found  even  at  the 
present  Aay,  among  the  nomadic  or  shepherd  tribes 
in  Asia  and  Africa,  and  in  fact  in  all  parts  of  the 
world.  The  enterprizing  Landers  inform  us  that  in 
their  late  expedition  in  Africa,  they  found  tribes 
'who  possessed  abundance  of  bullocks,  pigs,  goats, 
sheep,  and  poultry,  but  they  preferred  vegetable  food 
to  animal ;  notwithstanding  which,  their  animals 
were  always  held  exceedingly  dear,  because  the 
owners  took  pride  in  displaying  the  number  and 
quality  of  them'  (1032). 

897.  It  is  well  known  that  from  the  earliest  period 
of  their  history,  the  people  of  India  generally,  and 
particularly  the  Hindoos,  who  constitute  a  consider, 
able  portion  of  the  human  family,  have  subsisted 
iTiainly  on  vegetable  food,  making  'rice  the  principal 
article  of  their  diet.  And  indeed  the  greater  part  of 
the  inhabitants  of  Asia  and  Africa  have  in  all  ages 
derived  nearly  all  of  their  sustenance  immediately 
from  the  vegetable  kingdom.  '  Children  of  the  sun  !' 
said  one  of  the  ancient  and  distinguished  priests  of 
India,  '  listen  to  the  dying  adviue  of  your  faithful 
and  affectionate  instructor,  who  hastens' to  the  bosom 
of  the  great  Allah,  to  give  an  account,  and  to  enjoy 
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the  expected  rewards  of  his  services.  Your  ree;imen  i 
ought  to  be  simple  and  inartificial.  Drink  only  the 
pure,  simple  water.  It  is  the  beverage  of  nature, 
and  not  by  any  means  nor  in  any  way  to  be  improved 
by  art.  Eat  only  fruits  and  vegetables  !  Let  the 
predaceous  animals  prey  on  carnage  and  blood ! 
Stain  not  the  divine  gentleness  of  your  natures  by 
one  spark  of  cruelty  to  the  creatures  beneath  you  ! 
Heaven,  to  protect  them,  hath  placed  you  at  their 
head  !  Be  not  treacherous  to  the  important  trust 
you  hold,  by  murdering  those  you  ought  to  preserve  ! 
nor  defile  your  bodies  by  filling  them  with  putrefac- 
tion !  There  is  enough  of  vegetables  and  fruits  to 
supply  your  appetites,  without  oppressing  them  by 
carrion,  or  drenching  them  in  blood  !' 

898.  Many  parts  of  Asia  are  far  too'  densely  popu- 
lated to  admit  of  any  considerable  indulgence  in  ani- 
mal food  ;  for  it  is  a  well  ascertained  truth,  that  the 
use  of  animal  food  diminishes  the  alimentary  resources 
of  the  human  family,  in  all  densely  populated  coun- 
tries. It  has  been  estimated  by  some  writers  on  polit- 
ical economy,  that  the  soil  which  is  necessary  to  raise 
animals  enough  to  supply  the  attmentary  wants  of  one 
man  who  subsists  wholly  on  animal  food,  will  produce 
vegetable  substance  enough  to  sustain  sixteen  men 
who  subsist  wholly  on  vegetable  food.  Hence  in 
China,  where  the  population  is  so  dense  as  to  form  al- 
most a  crowded  congregation  of  hundreds  of  millions 
of  human  beings  (1029),  the  nourishment  or  the  peo- 
ple is  of  necessity  derived  immediately  from  the  soil, 
which  is  made  to  produce  two  crops  of  rice  annually, 
to  meet  the  alimentary  wants  of  its  ciiltivators,*  and 
the  small  portion  of  animal  food  which  they  derive 
from  domesticated  animals,  such  as  hogs,  cats,  dogs, 
etc.,  fed  on  the  offals  of  the  house,  is  nothing  more 
than  a  mere  condiment  to  their  rice  and  other  vege- 
table substances.  And  then  again,  on  the  other  hand, 
it  is  because  the  soil  of  China  is  capable  of  being  made 
to  produce  two  crops  annually,  of  one  of  the  most  nu- 
tritious vegetables  in  the  world,  that  it  is  able  to  sus- 
tain such  a  population.  It  is  therefore  only  in  those 
countries  where  the  population  is  small  in  proportion 
to  the  extent  of  soil,  that  the  inhabitants  can  indulge 
freely  in  the  dietetic  use  of  flesh  ;  unless  they  are  a 
commercial  people,  and  derive  their  supplies  of  animal 
food  from  other  countries. 

899.  The  early  inhabitants  of  Greece  and  Rome, 
and  of  Europe  generally,  subsisted  almost  entirely  on 
vegetable  food.  The  Spartan  simplicity  of  diet  was 
by  no  means  peculiar  to  Sparta  nor  to  Greece.  '  The 
Romans  encouraged  the  use  of  vegetable  diet,  not 
only  by  the  private  example  and  precepts  of  many  of 
their  great  men,  but  also  by  their  public  laws  con- 
cerning food,  which  allowed  but  very  little  flesh,  but 
permitted  without  limitation  all  kinds  of  food  gath- 
ered from  the  earth,  from  shrubs,  and  from  trees.' 

900.  Plutarch,  a  man  of  great  learning  and  exten- 
sive research,  who  flourished  long  after  the  stern  sim- 
plicity of  Roman  virtue  had  passed  away, — long  after 
the  foundations  of  the  Roman  Empire  had  begun  to 
crumble  under  the  influence  of  luxury  and  excess, — 
thus  expresses  himself  on  the  subject  of  human  diet : 
'  I  think  it  were  better  to  accustom  ourselves  from 
pur  youth  to  such  temperance  as  not  to  require  any 
flesh-meat  at  all.  Does  not  the  earth  yield  abundance, 
not  only  for  nourishment,  but  for  luxury  ?  some  of 
which  may  be  eaten  as  nature  has  produced  it,  and 
some  dressed  and  made  palatable  a  thousand  ways.' 

901.  The  inhabitants  of  modern  Europe,  even  at 
the  present  day,  to  a  very  great  extent  subsist  on  the 
immediate  products  of  the  vegetable  kingdom.  The 
peasantry  of  Norway,  Sweden,  Denmark,  Poland, 
Germany,  Turkey,  Greece,  Italy,  Switzerland,  Spain, 
France,  Portugal,  England,  Scotland,  Ireland,  and  a 

*  The  population  of  China  in  1812  was  361,278,897 ;  malting  an 
average  of  278  individuals  to  tho  square  mile,  thioughout  the  em- 
pire. 


considerable  portion  of  Russia,  and  most  other  parts  of 
modern  Europe,  subsist  mainly,  and  many  of  them 
entirely,  on  vegetable  food.    The  peasantry  and  la- 
boring people  of  modern  Greece  subsist  on  coarse 
brown  bread  made  of  unbolted  meal,  and  on  diff'erent 
kinds  of  fruits,  which  they  eat  with  their  bread  ;  and 
they  are  remarkably  vigorous  and  active  and  cheer- 
ful.   '  In  all  the  world,'  says  a  recent  traveller  in 
Italy,  '  there  is  not  to  be  found  a  more  lively  mercu- 
rial population  than  the  lazzaroni  and  laborers  of 
Naples,  whose  diet  is  of  the  simplest  kind,  consisting 
mainly  of  bread,  macaroni  (a  vegetable  dish),  or  po- 
tatoes, or  the  fruits  of  the  season,  including  a  large 
supply  of  water-melons  for  their  greatest  luxury,  with 
water  for  their  drink.    They  are  generally  tall,  stout, 
well  formed,  robust,  and  active  men.'    The  peasan- 
try in  many  parts  of  Russia  live  on  very  coarse  bread, 
with  garlics  and  other  vegetable  aliment ;  and,  like 
the  same  class  in  Greece,  Italy,  and  other  parts  of 
Europe,  they  are  obliged  to  be  extremely  frugal  even 
in  this  kind  of  food  ;  yet  they  are  very  healthy,  vigo- 
rous, and  active.    Many  of  the  inhabitants  of  Ger- 
many live  mainly  on  rye  and  barley,  and  mostly  in 
the  form  of  coarse  bread.    The  Swiss  peasantry  sub- 
sist in  much  the  same  manner;  and  a  very  similar 
diet  sustains  the  same  class  of  people  in  Sweden,  Po- 
land, Spain,  Portugal,  and  many  parts  of  France. 
In  the  last  three  named  countries,  however,  fruit  is 
more  abundantly  used  than  in  the  others  ;  but  in  all 
these  countries,  the  people  who  live  in  this  manner, 
and  refrain  from  the  use  of  alcoholic  and  narcotic 
drinks  and  substances,  are  well  nourished,  healthy, 
robust,  active,  and  cheerful. 

902.  The  potato,  as  is  well  known,  is  the  principal 
article  in  the  diet  of  the  Irish  peasantry ;  and  few 
portions  of  the  human  family  are  more  healthy,  ro- 
bust, athletic,  and  active,  than  they  are,  when  uncon- 
taminated  by  intoxicating  substances,  both  alcoholic 
and  narcotic.  But  alcohol,  either  in  the  form  of  dis- 
tilled or  fermented  liquors,  and  tobacco,  opium,  cof- 
fee, and  tea,  have  extended  their  blighting  influence, 
as  we  have  seen  (768),  over  the  greater  portion  of  the 
human  world  ;  and  nowhere  do  these  scourges  of  man- 
kind more  cruelly  afflict  the  self-devoted  race,  than  in 
the  cottages  and  hovels  of  the  poor.  '  I  would  sooner 
live  on  two  beans  a-day  than  do  without  my  snufF,' 
exclaimed  an  aged  female  mendicant,  to  a  gentleman 
who  expostulated  with  her  for  indulging  in  the  vile 
practice  of  thrusting  powdered  tobacco  up  her  nose, 
even  when  in  the  act  of  asking  alms  !  'O,  it  does  me 
good  !  I  could  not  live  without  it !'  said  she  ;  and 
doubtless  she  sincerely  felt  that  what  she  said  was 
true.  And  this  is  but  the  miniature  resemblance  of 
a  large  portion  of  the  human  species.  And  when  by 
these  indulgences,  and  the  consequent  neglect  of  clean- 
liness (872),  and  other  means  of  health,  they  generate 
a  variety  of  chronic  diseases,  and  sometimes  extensive 
epidemics,  we  are  told,  even  by  professional  men  of 
character,  that  all  these  evils  arise  from  their  -poor^ 
meagre.,  low,  vegetable  diet.  Yet  whenever  these  differ- 
ent species  of  intoxicating  substances  are  avoided,  and 
a  decent  degree  of  cleanliness  observed,  the  vegetable 
diet  is  not  thus  calumniated. 

903.  That  portion  of  the  peasantry  of  England  and 
Scotland  who  subsist  on  their  barley  and  oatmeal 
bread  and  porridge,  and  on  potatoes  and  other  vege- 
tables, with  temperate  and  cleanly  habits,  are  healthy 
and  robust  and  active,  and  able  to  endure  more  fa- 
tigue and  exposure  than  any  other  class  of  people  in 
the  same  countries. 

904.  In  short,  from  two-thirds  to  three-fourths  of 
the  whole  human  family,  in  all  periods  of  time,  from 
the  creation  of  the  species  to  the  present  moment,  have 
subsisted  entirely,  or  nearly  so,  on  vegetable  food  ; 
and  always,  when  their  alimentary  supplies  of  this 

'  kind  have  been  abundant  and  of  a  good  quality,  .-ind 
■    their  habits  have  been  in  other  respects  correct,  they 
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have  been  well  nourished  and  well  sustained  in  all  the 
physiological  interests  of  their  nature. 

905.  But  if  one  pound  of  good  bread  absolutely  con- 
tains more  nutritious  matter  than  two  pounds  of  Hesh- 
meat  (890),  why  is  it  that  those  who  are  accustomed 
to  animal  food  immediately  droop  and  feel  weak  and 
languid  when  flesh-meatis  whollywithheldfrom  them? 
and  why  is  their  usual  vigor  restored  when  they  return 
to  their  customary  diet  ? 

906.  It  is  now  well  ascertained  and  universally  ac- 
knowledged by  those  who  are  properly  informed  on 
the  subject,  that  flesh-meat  is  far  more  stimulating  or 
exciting  in  proportion  to  the  quantity  of  nourishment 
which  it  actually  affords  the  human  body,  than  proper 
vegetable  food  is  ;  and  we  have  seen  (880)  that  what- 
ever be  the  real  character  of  the  stimulating  substance, 
every  stimulation  to  which  the  system  is  accustomed 
increases,  according  to  the  power  and  extent  of  its 
influence,  what  is  called  the  tone  and  action  of  the 
parts  on  which  it  is  everted,  and  the  whole  domain  of 
organic  life  being  intimately  united  by  a  common  and 
universal  sympathy  (225),  is  correspondently  afi'ected ; 
and  hence,  while  the  stimulation  lasts,  it  always  in- 
creases the /e«/j«(ir  of  strength  and  general  vigor  in  the 
system,  whetber  any  nourishment  be  imparted  or  not. 
By  so  much,  therefore,  as  flesh-meat  is  more  stimula- 
ting than  vegetable  food,  it  gives  to  those  who  are  ac- 
customed to  it  a.  feeling  ofgreater  strength  and  vigor  ; 
and  as  it  is  a  law  of  the  vital  economy  (883),  that 
whenever  a  less  stimulating  diet  is  substituted  for  a 
more  stimulating  one,  a  corresponding  physiological 
depression,  attended  with  a  feeling  of  weakness  and 
lassitude,  always  succeeds,  and  as  this  physiological 
depression  is  promptly  removed,  and  a  feeling  of 
strength  and  vigor  restored  by  a  return  to  the  cus- 
tomary stimulus  (882),  those  who  are  accustomed  to 
animal  food,  and  have  only  made  temporary  experi- 
ments of  abstinence  from  it,  have  always  found  that 
when  they  abstain  wholly  from  flesh-meat,  they  feel 
weaker  and  less  energetic,  and  when  they  return  to 
it  they  feel  stronger  and  more  vigorous  and  active  ; 
and  he  nee  they  have  inferred  that  animal  food  is 
much  more  nourishing  and  strengthening  than  pure 
vegetable  food  is. 

907.  But  if  this  kind  of  experience  proves  animal 
food  to  be  more  nourishing  and  strengthening  than 
vegetable  food,  then  it  also  proves  that  the  pure  stimu- 
lants which  actually  aflf'ord  no  nourishment  to  the 
system,  are  really  invigorating  to  the  body  (884); 
for  every  one  who  is  accustomed  to  the  use  of  the 
pure  stimulants,  always  experiences  a  physiological 
depression  and  feeling  of  debility  and  lassitude  from 
the  sudden  disuse  of  them,  commensurate  with  the 
degree  to  which  the  system  had  been  affected  bv  them, 
or  made  dependent  on  them  for  tone  and  action  ;  and 
this  depression  is  instantly  removed  and  the  feeling  of 
strength  restored  by  a  return  to  the  use  of  the  accus- 
tomed stimulants.  Hence  all  who  habitually  use  the 
jjure  stimulants,  and  especially  the  diffusable  stimu- 
lants,  such  as  the  alcoholic,  fully  and  sincerely  believe 
that  their  bodiesare  invigorated  and  rendered  stronger, 
and  capable  of  more  effort  and  endurance,  by  the  use 
of  such  stimulants. 

908.  It  is  true,  however,  that  as  the  pure  stimulants 
afford  no  nourishment  to  the  system,  and  flesh-meat 
nourishes  while  it  stimulates,  the  physiological  de- 
pression  and  general  emaciation  and  debilitv  experi- 
enced from  a  sudden  abandonment  of  the  latter, 
though  less  violent  and  distressing  at  first,  are  gene- 
rally of  greater  duration,  and  sometimes  even  more 
dangerous  to  life,  than  from  a  sudden  abandonment 
ot  the  former. 

.909.  But  as  flesh-meat  is  more  stimulating  to  tho 
system  in  proportion  to  the  nourishment  which  it 
affords,  than  pure  vegetable  aliment  is  (906)  so  all 
the  processes  of  assimilation  and  nutrition  in  the  use 
of  the  former  are  more  rapid,  and  attended  with  a 
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greater  expenditure  of  vital  power  and  waste  of  or- 
ganized substance,  than  in  the  use  of  the  latter  (879). 
The  flesh-meat  in  the  stomach,  the  chyme  formed  from 
it  in  the  alimentary  cavity,  the  chyle  in  the  lacteals, 
the  blood  in  the  heart,  arteries,  veins,  and  capillaries, 
and  all  the  fluids  and  substances  elaborated  from  the 
blood,  are  more  exciting  to  the  parts  on  which  they 
severally  act,  and  cause  a  greaterintensity  and  rapidity 
of  vital  action  and  expenditure  in  the  whole  svstem, 
th  an  is  affected  by  alimentation,  digestion,  and  nu- 
trition, in  the  use  of  pure  and  proper  vegetable  food* 
(991).  And  hence  the  well-known  fact,  that  in  the 
most  healthy  and  robust  men  who  have  been  accus- 
tomed to  a  pure  vegetable  and  water  diet  from  infancy, 
the  skin  is  uniformly  much  cooler,  and  the  pulse  is 
slower  from  ten  to  thirty  beats  in  a  minute,  than  in 
those  who  subsist  on  a  mixed  diet,  in  the  ordinary 
manner  of  civic  life  (476). 

910.  As  flesh-meat  passes  more  rapidly  through  all 
the  processes  of  assimilation  than  most  kinds  of  vege- 
table food  (909),  it  is  generally  supposed  to  be  more 
easily  digested,  and  consequently  the  most  suitable 
food  for  the  dyspeptic  |nd  those  of  feeble  digestive 
powers;  and  hence  it  has  been  a  prevailing  practice 
among  physicians  to  prescribe  for  such  persons  a  diet 
consisting  mostly  of  flesh-meat.  But  this  is  contem- 
plating the  assimilating  functions  of  the  living  body 
as  purely  chemical,  and  the  stomach  and  other  organs 
as  mere  lifeless  vessels  which  have  no  direct  agency 
in  the  processes  effected  in  the  substances  which  they 
contain  (425)  ;  and  therefore,  the  digestibility  of  dif- 
ferent alimefttary  substances  is  determined  purely  by 
the  time  required  for  their  solution.  Such  a  view  of 
the  subject,  however,  is  very  far  from  being  correct. 
The  assimilating  processes  of  the  living  body  are  to 
be  contemplated  by  the  physiologist  as  purely  vital, 
effected  by  the  living  organs,  and  attended  with  an 
expenditure  of  the  vital  properties  of  the  tissues,  and 
the  functional  powers  of  those  organs  (875)  ;  and  con- 
sequently, in  the  true  physiological  sense  of  language, 
the  ease  or  difiiculty  with  which  any  alimentary  sub- 
stance is  digested  by  the  human  stomach,  is  not  de- 
termined by  the  time  in  which  it  undergoes  the  chy- 
mifying  process  of  that  organ,  but  exclusively  by  the 
amount  of  vital  power  required  to  digest  it.  The 
substance  which  causes  the  greatest  expenditure  of 
vital  power  in  undergoing  the  functional  process  of  the 
digestive  organs,  and  leaves  those  organs  most  ex- 
hausted from  the  performance  of  their  function,  is  the 
hardest  or  niost  difiicult  to  digest,  whether  the  time 
in  which  it  is  undergoing  that  process  be  longer  or 
shorter. 

911.  But  we  have  seen  (906)  that  flesh-meat  is  more 
stimulating  in  proportion  to  the  quantity  of  nourish- 
ment which  it  affords  to  the  human  body  than  pure 
vegetable  aliment  is,  and  that  all  processes  of  assimi- 
lation and  nutrition  in  the  use  of  the  former,  are  more 
rapid  and  attended  with  greater  expenditure  of  vital 
power  and  waste  of  organized  substance  than  in  the 
use  of  the  latter.  It  is  therefore  a  physiological  truth 
of  great  importance,  that  while  animal  food,  or  flesh- 
meat,  passes  through  the  stomach  in  a  shorter  time 
than  most  kinds  of  vegetable  aliment,  and  therefore 
has  been  supposed  to  be  more  easily  digested,  yet  it 
actually  draws  upon  that  organ  and  upon  the 
sources  of  innervation  for  a  greater  sum  of  vital 
energy,  and  consequently  causes  a  greater  abatement 
of  th«  sensorial  power  (165)  of  the  brain  and  nervous 
system  during  the  process  of  digestion,  and  leaves  the 
stomach  much  more  exhausted  from  the  performance 
of  its  function,  than  vegetable  food  does.  And  hence, 
they  who  subsist  principally  on  animal  food  or  flesh- 
meat,  always  feel  more  stupid  and  dull  during  gastric 
digestion,  and  feel  a  much  greater  degree  of  exhaustion 
in  the  epigastric  region,  when  the  food  has  passed 

•  Tho  feverish  excitement  attending  the  digestion  of  flesh-racat 
has  been  called  by  medical  writers,  '  tlie  fever  of  digestion.' 
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from  the  stomach  into  the  intestinal  canal  (328),  and 
suffer  much  more  distress  from  hunger  when  deprived 
of  their  accustomed  meals  (8fi2),  than  they  do  who 
suhsist  entirely  on  a  puie  vegetable  aliment.  And 
this  is  one  important  reason  why — all  other  things 
being  equal,  and  the  system  being  fully  established  in 
its  habits — they  who  subsist  on  a  well-chosen  vegeta- 
ble diet  can  endure  protracted  labor,  fatigue,  and  ex- 
posure, much  longer  without  food,  than  they  can  who 
subsist  mostly  or  entirely  on  flesh-meat. 

f)l2.  Though  according  to  chemical  analysis,  there- 
fore, a  pound  of  good  wheat  bread  absolutely  contains 
but  fifty  per  cent,  more  of  nutritious  matter  than  a 
pound  of  flesh-meat  (890),  yet  the  physiological  difl^er- 
ence  between  the  two  kinds  of  aliment  is  much  greater 
than  is  indicated  by  the  results  of  chemical  analysis. 
For  the  flesh-meat  being  more  stimulating  than  the 
bread,  in  proportion  to  the  quantity  of  nourishment 
which  it  actually  affords  to  the  human  body,  not  only 
exhausts  the  stomach  more  in  the  process  of  gastric 
digestion,  but  works  the  whole  organic  machinery  of 
life  with  more  rapidity  and  intensity  (909),  and  there- 
fore causes  a  proportionably  grater  waste  of  the  sub- 
stance of  the  organs  in  a  given  time,  and  consequently 
increases  the  demand  of  the  system  for  fresh  supplies 
of  aliment.  Hence,  as  extensive  experiment  has  fully 
proved,  two  pounds  of  good  wheaten  bread  will  actually 
sustain  a  man  accustomed  to  such  a  diet,  longer  and 
better  than  eight  pounds  of  the  best  flesh-meat. 

913.  The  Russian  and  Greek  laborers,  and  those  of 
many  other  countries,  will  work  from  twelve  to  sixteen 
hour's  a  day,  with  great  power  and  activity  and  cheer- 
fulness, and  subsist  on  about  one  pound  of  coarse 
bread,  with  a  small  bunch  of  garlics,  figs,  raisins, 
apples,  or  some  other  fruit  containing  little  nourish- 
ment.   While,  according  to  Ross  Cox,  who  spent  seve- 
ral years  beyond  the  Rocky  Mountains,  as  an  agent 
of  the  American  North-western  Fur  Company,  the 
Canadian  boatmen  and  others  in  the  Company's  service, 
receive,  according  to  stipulation,  and  regularly  con- 
sume (when  they  have  no  other  food)  eight  pounds  of 
clear  flesh  a  day  for  each  man  ;  and  ten  pounds  if  it 
contains  any  bone  :  and  these  men,  if  their  rations  of 
food  are  cut  short  for  two  or  three  days,  are  exhausted 
and  unstrung.     '  The  Patagonians,'  says  the  Rev. 
Mr.  Armes,  who  spent  three  months  among  them  as  a 
missionarv,  'subsist  almost  entirely  upon  theguanaco, 
which  they  take  in  the  chase.  They  will  often,  in  their 
indolence,'suffer  their  provisions  to  run  very  low,  and 
for  two  or  three  days,  subsist  on  very  little  ;  and  then, 
when  urged  by  hunger,  they  will  mount  their  horses 
and  go  out  in  pursuit  of  fresh  supplies.    And  when 
they  return  with  their  game,  it  is  a  very  common 
thing  for  a  single  Patagonian  to  consume  from  fifteen 
to  twenty  pounds  of  flesh  in  the  course  of  a  day.  In- 
deed. I  have  frequently  seen  a  single  man,  after  two 
or  three  days'  severe  abstemiousness,  consume  at  one 
meal,  in  the  course  of  three  hours,  the  half  of  a  guanaco, 
which  would  weigh  from  fifteen  to  twenty  pounds. 
This  flesh  was  generally  eaten  very  slightly  cooked.' 
The  accounts  which  have  been  given  of  the  voracious- 
ness of  the  Esquimaux  and  other  flesh-eating  tribes  in 
the  northern  regions  of  Europe,  Asia,  and  America,  and 
of  the  enormous  quantities  which  they  consume  in  a 
day  and  at  a  single  meal,  are  almost  incredible,  yet 
they  have  been  repeatedly  corroborated  by  the  best  au- 
thority.   On  the  other  hand  again,  millions  of  the 
inhabitants  of  India  and  China  subsist  on  a  few  ounces 
of  rice  a  day  for  each  individual ;  and  where  they  are 
in  other  respects  temperate  and  correct  in  their  habits, 
they  are  well  nourished  and  athletic  and  active. 

914.  We  have  seen  (735)  that  in  proportion  as  the 
stimulating  effect  of  any  alimentary  substance  exceeds 
what  is  necessary  for  the  full  and  healthy  performance 
of  the  functions  of  the  organs  of  assimilation  and  nu- 
trition, the  vital  action,  not  only  of  the  particular 
organs,  but  of  the  whole  system,  is  rendered  more 


rapid  and  intense,  all  the  functions  are  commensurate- 
ly  precipitated,  and  the  vital  processes  of  assimilation 
and  nutrition  are  less  perfectly  effected.  Hence, 
though  while  the  health  and  integrity  of  the  assimi- 
lating organs  are  preserved,  the  physical  and  chemical 
character  of  the  chyle  is  nearly  identical,  whatever  i 
may  he  the  alimentary  substance  from  which  it  is  ' 
elaborated  (4r)5),  yet  the  vi/a/ cons/t<M(!on  of  the  chyle  \ 
and  blood,  and  consequently  of  the  solids,  is  greatly  ' 
affected  by  the  quality  of  the  food.    When  chyle  is  | 
taken  from  the  living  vessels,  the  vital  constitution  of 
that  which  is  elaborated  from  flesh-meat  is  capable  of 
resisting  the  action  of  inorganic  affinities  (120)  only  a 
short  time,  but  will  begin  to  putrefy  in  three  or  four 
days  at  the  longest ;  while  the  vital  constitution  of 
that  which  is  elaborated  from  pure  and  proper  vege- 
table aliment  will  resist  the  action  of  inorganic  affini- 
ties for  weeks  (456) ;  yet  it  will,  in  the  end,  putrefy 
with  all  the  phenomena  of  that  formed  from  flesh- 
meat,  thereby  demonstrating  that  it  has  at  least  equal 
claims  to  the  character  of  animalized  matter,  and 
leaving  little  groimds  to  doubt  that  in  the  processes 
of  chymification  and  chylification,  the  vital  changes 
are  so  much  more  complete  and  perfect,  when  the  ve- 
getable food  is  used,  as  to  give  the  chyle  more  power 
of  vital  constitution  to  resist  the  action  of  the  princi- 
ples of  putrefaction  than  is  possessed  by  the  chyle 
formed  from  flesh-meat.    It  is  well  known,  also,  that 
human  blood  formed  from  animal  food  will  putrefy 
when  taken  from  the  living  vessels,  in  a  much  shorter 
time  and  much  more  rapidly  than  that  formed  from 
pure  vegetable  aliment ;  and  that  there  is  always — 
other  things  being  equal — a  much  greater  febrile  and 
putrescent  tendency  in  the  living  bodies  of  those  who 
subsist  mostly  on  animal  food,  than  in  those  who  sub- 
sist wholly  on  pure  vegetable  aliment.     Hence,  if 
two  healthy  robust  men  of  the  same  age — the  one 
subsisting  principally  on  flesh-meat,  and  the  other 
exclusively  on  a  diet  of  vegetable  food  and  water — 
be  suddenly  shot  down  and  killed,  in  warm  weather, 
and  both  bodies  be  laid  out  in  the  ordinary  manner, 
and  left  to  the  action  of  the  elements  and  affinities  of 
the  inorganic  kingdom,  tlie  body  of  the  vegetable- 
eater  will  remain  two  or  three  times  as  long  as  the 
body  of  the  flesh-eater  will,  without  becoming  in- 
tolerably offensive  from  the  processes  of  putrefaction. 

915.  These,  then,  are  truths  which  defy  all  con- 
troversy— truths  which  are  established  in  the  consti- 
tutional nature  of  things,  and  confirmed  by  all  cor- 
rectly apprehended  and  accurately  estimated  facts  in 
human  experience  relating  to  the  subject,  that  flesh- 
meat  is  not  necessary  to  nourish  and  sustain  the  hu- 
man body  in  the  healthiest  and  best  manner,  where 
proper  vegetable  food  can  be  obtained  (913)  ;  that  it 
is  much  more  stimulating  to  the  system,  in  proportion 
to  the  nourishment  which  it  actually  affords,  than  a 
pure  and  proper  vegetable  diet  (906)  ;  that  it  renders 
the  general  physiological  action  of  the  system  more 
rapid  and  intense,  accelerates  all  the  vital  functions 
(909),  increases  the  expenditure  of  the  vital  properties 
of  the  tissues  and  functional  powers  of  the  organs 
(302),  and  more  rapidly  wears  out  the  vital  constitu- 
tion of  the  body  and  exhausts  the  ultimate  and  unre- 
plenishable  resources  of  life  (877) ;  and  it  is  almost 
equally  certain  that  it  renders  all  the  vital  processes 
of  assimilation  and  nutrition  less  complete  and  perfect 
(914). 

916.  Animal  food  or  flesh-meat,  therefore,  as  a  gen- 
eral law,  is  not  so  conducive  as  a  proper  vegetable 
diet,  to  healthfulness  of  growth,  perfectness  of  de- 
velopment, symmetry,  beaiity,  agility,  permanent 
strength,  uniformity  of  health,  and  great  longevity 
of  the  human  body ;  nor  to  the  acuteness  and  in- 
tegrity of  the  special  senses,  and  the  activity  and 
power  of  the  intellectual  and  moral  faculties  (73C). 
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LECTURE  XV. 

Original  perfection  of  the  organic  structure  of  man,  and  constitu- 
tional relations  between  the  progenitor  and  the  progeny — Origi- 
nal perfection  of  all  created  things — The  human  body  the  high- 
est order  of  material  forms,  combining  matter,  life,  mind,  and 
moral  powers;  forming  apart  of  the  harmonious  whole  of  nature 
— Fixed  relations  between  bodily  symmetry  and  mental  and 
moral  powers — This  proposition  illustrated — Fixed  relations  be- 
tween the  bodily  symmetry  and  beauty,  and  the  moral  influence 
of  man  as  an  individual,  and  the  moral  character  of  society — 
This  proposition  illustrated — Moral  power  of  personal  l)eauty — 
This  effect  not  from  depravity,  but  from  natural  fitness— The 
original  improvability  of  man  asserted  because  of  the  present 
improvability  of  animals  and  vegetables — This  position  refuted 
— The  truth  of  bodily  perfection  harmonizes  with  the  intuitive 
sentiment  of  every  soul  that  such  perfection  is  the  true  bodying 
forth  of  intellectual  and  moral  beauty — Beauty  and  vanity  not 
necessarily  connected — Perfect  symmetry  exti  eraely  rare — Power 
of  beauty  in  the  cause  of  virtue — Man's  obligations  to  cultivate 
the  bodily  symmetry  and  beauty  of  the  species — Illustration 
from  Scripture — Natural  harmony  of  all  the  attributes  and  in- 
terests of  man's  nature — The  cultivation  of  beauty  in  the  lower 
animals — Power  of  fashion  in  dress,  etc. — Beauty  seldom  met 
with  in  civic  life — Organized  bodies  produce  their  like — The 
results  of  the  reproducing  economy,  how  modified — These  effects 
greatest  in  the  primitive  ages — The  reactions  of  the  vital  powers 
underdisturbing  causes — Greatest  deviations  from  normal  results 
in  the  early  ages — Mental  and  moral  influences  greatest  on  the 
reproducing  economy  in  the  primitive  ages — Early  separation 
into  families,  and  forming  of  tribes— Varieties  of  the  human 
species  accounted  for  —  Varieties  of  lower  animals — Fixed 
relation  between  the  economy  of  nutrition  and  reproduction 
— Means  of  securing  symmetry  of  development,  and  of  return- 
ing to  the  perfect  form  of  the  original  type  of  the  species 
— The  size  and  form  of  the  human  body,  by  what  determined 
— Physiological  laws  of  development— Comparative  effects  of 
vegetable  and  animal  food  on  the  development  and  symmetry 
of  the  human  body — Illustrations  from  the  history  of  the  human 
family — The  flesh-eating  tribes,  Patagonians,  etc. — Vegetable- 
eating  tribes  and  nations — Original  size  of  man,  and  other  ani- 
mals— Daniel  and  his  three  friends — Natives  of  different  islands 
— The  Circassians,  Irish,  etc. — Pitcairn  Islanders — The  hermit 
— General  conclusion  on  this  topic. 

917.  Every  thing  that  we  can  learn  from  Nature 
and  from  Revelation  concerning  the  character  of  the 
Deity,  and  of  the  harmonious  principles  of  wisdom 
and  benevolence  and  utility  which  governed  all  his 
operations  in  the  original  creation  and  construction  of 
this  world  of  ours,  with  all  its  varied  forms  of  matter 
and  modes  of  existence,  leads  us  to  believe  that  God 
created  our  iirst  parents  perfectly  beautiful ;  that  they 
were  designed  to  be  the  grand  types  or  models  of  our 
species  ;  and  that  in  them  was  established  a  constitu- 
tional economy  by  which  like  beings,  insize,  symmetry, 
and  beauty  of  body,  and  excellence  of  faculties  and 
powers,  were  to  be  propagated  through  successive 
generations,  so  long  as  the  species  exists  (125).  And 
God  unquestionably  had  a  fixed  purpose,  a  moral  de- 
sign in  this.  God  must  himself  bo  perfect ;  and  all 
the  elements  of  his  character  must  be  perfectly  harmo- 
nious ;  and  all  that  he  produces  by  his  immediate 
omnific  efficiency  must  partake  of  the  perfection  of  its 
cause.  It  must  be  a  bodying  forth  of  the  truth  and 
wisdom  and  beauty  and  harmony  and  benevolence  of  the 
Divine  Mind,  in  appropriate  forms. 

918.  "We  have  seen  (140,  144)  that  from  the  simplest 
arrangements  or  combinations  of  the  element  or  ele- 
ments of  nature,  to  the  most  complicated  forms  of 
matter,  throughout  all  the  variety  of  material  things, 
each  particular  form  has  its  specific  laws  of  constitu- 
tion  and  relation  ;  and  by  virtue  of  these  laws,  each 
form  is  what  it  is,  in  nature  and  in  qualities,  and  has 
its  own  individual  existence,  and  all  forms  are  held 
together  in  a  harmonious  universe. 

919.  The  human  body  is  the  highest  order  of  mate- 
rial forms.  In  it,  matter  and  vitality  and  mind  and 
moral  feeling  are  mysteriously  associated  ;  and,  in  our 
present  state  of  being,  not  only  hold  fixed  and  precise 
relations  to  each  other  (603),  but  to  all  things  else  in 
nature  (7);  and  thus  human  nature  constitutes  an 
essential  and  congruent  part  of  the  harmonious  whole ; 
and  the  entire  and  perfect  harmony  of  all  created 
things,  in  themselves  and  in  their  relations  to  their 
Creator,  requires  that  man  should  possess  a  nature 
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perfect  in  its  kind,  and  that  there  should  be  fixed  and 
precise  relations  between  the  bodily  symmetry  and 
mental  and  moral  powers  of  man. 

920.  It  is  true  that,  in  the  present  state  of  things, 
we  often  see  the  most  splendid  minds  and  the  most 
exalted  moral  characters  that  adorn  our  race,  associa- 
ted with  infirm  and  even  with  deformed  bodies;  yet 
in  all  such  cases,  could  we  examine  them  with  the  eye 
of  Omniscience,  we  would  probably  perceive  that  a 
want  of  mental  and  moral  symmetry  corresponding 
with  that  of  the  body,  always  coexists. 

921.  It  is  true  also,  that  in  bodies  the  most  sym- 
metrical and  beautiful,  there  is  frequently  a  want  of 
the  same  degree  of  intellectual  and  moral  beauty; 
but  in  all  such  cases  there  is  either  less  symmetry  of 
the  entire  organization,  or  great  defect  of  education. 

922.  With  all  the  seeming  contradictions  in  nature 
to  the  principles  which  I  have  advanced,  therefore,  I 
still  contend  for  the  interesting  truth,  that  the  most 
perfect  intellectual  and  moral  character  of  which  hu- 
man nature  is  capable,  is  only  to  be  developed  in  the 
most  perfect  body, — a  body  which  is  the  most  perfect- 
ly symmetrical,  not  only  in  its  general  contour  and 
proportions,  but  in  all  the  details  of  its  organization. 
And,  if  I  am  not  over  fanciful,  this  same  doctrine 
was  indicated  in  those  regulations  of  the  Mosaic  dis- 
pensation which  required  a  lamb  without  blemish  for 
certain  sacrifices,  and  men  without  blemish  for  the 
priesthood.  And  even  in  the  choice  of  rulers  and 
kings,  in  ancient  times,  this  consideration  had  a  very 
controlling  influence.  Thus,  we  are  informed  that 
Saul,  the  first  king  of  the  Jews,  '  was  a  choice  young 
man  and  a  goodly;  and  there  was  not  among  the 
children  of  Israel  a  goodlier  person  than  he  :  from 
his  shoulders  and  upwards  he  was  higher  than  any  of 
the  people ;'  and  for  these  reasons  mainly,  he  seems 
to  have  been  selected  for  the  first  king  of  that  nation. 
Nor  was  this  regulation  peculiar  to  the  Hebrews. 
Bodily  symmetry  and  personal  beauty  were  regarded 
by  many,  if  not  all,  of  the  ancient  nations,  as  favora- 
ble evidences  of  the  intellectual  and  moral  powers  of 
man. 

923.  Nebuchadnezzar,  king  of  Babylon,  commanded 
the  masters  of  his  eunuchs  to  select  from  among  the 
captive  children  of  Israel,  'men  in  whom  there  was 
no  blemish,  but  well  favored  and  skilful  in  all  wisdom 
and  cunning  and  knowledge,  and  understanding  sci- 
ence ;  and  such  as  had  ability  in  them  to  stand  in  the 
king's  palace,  and  whom  they  might  teach  the  learning 
and  the  tongue  of  the  Chaldeans  ;'  and  these  were  to 
be  nourished  with  the  king's  wine  and  food,  for  three 
years,  to  prepare  them,  as  well  in  personal  comeliness 
as  other  things,  to  stand  before  the  king.  And  ac- 
cording to  the  sacred  record,  Daniel  and  his  three 
particular  friends  were,  in  the  end,  not  less  distin- 
guished from  the  other  selected  children  of  Israel,  for 
personal  comeliness,  than  for  their  wisdom  and  know- 
ledge and  understanding. 

924.  Socrates,  the  most  eminent  philosopher  of  an- 
tiquity, used  to  say  that  when  he  saw  a  beautiful 
person,  he  always  expected  to  find  it  animated  by  a 
beautiful  soul.  And  Horace,  the  celebrated  Roman 
poet,  says,  in  his  Art  of  Poetry,  '  You  must  look  for 
a  perfect  mind  only  in  a  perfect  body.'  In  fact,  this 
sentiment  seems  almost  intuitive  in  our  very  nature. 
It  is  hardly  possible  for  us  to  read  the  works  of  any 
author,  which  greatly  interest  and  delight  us,  without 
forming  a  notion  that  the  author  is  comely  and  agree- 
able in  his  or  her  person,  unless  we  have  either  seen 
or  heard  the  contrary.  And  when,  for  the  first  time, 
we  read  the  description  of  a  favorite  author,  if  we  learn 
that  he  was  or  is  symmetrical  and  comely  in  person, 
it  harmonizes  with  our  feelings,  and  accords  with  our 
notions  of  what  is  fit  and  proper  and  ought  to  be ;  and 
if  we  learnthathewasorisdisproportioned,  uncomely, 
dwarfish,  or  deformed,  our  notions  of  the  natural 
fitness  of  things  are  shocked,  and  our  feelings  are  dis- 
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satisfied.  And,  on  the  other  hand,  we  cannot  look 
upon  a  symmetrical  and  beautiful  person,  of  whom  we 
know  nothing,  without  heii\g  impressed  with  an  idea 
of  a  corresponding  intellectual  and  moral  character. 
Indeed,  the  sight  of  a  beautiful  face,  or  even  of  a  beau- 
tiful hand  or  foot,  when  nothing  more  of  the  person 
is  seen,  almost  necessarily  causes  us  to  imagine  that 
the  whole  body  to  which  that  portion  belongs  iseqiially 
synimetricul  and  beautiful  !  Such  is  our  seemingly 
innate  idea  of  the  natural  fitness  and  harmony  of 
things  ;  and  this  being  universally  true  of  the  human 
race,  amounts  to  a  strong  if  not  conclusive  proof  that 
God,  in  theoriginal  constitution  of  things,  established 
fixed  and  precise  relations  between  the  bodily  sym- 
metry and  beauty,  and  the  intellectual  and  moral  pow- 
ers  and  character  of  man  (919). 

92.1.  In  the  original  constitution  of  things,  also,  the 
Creator  established  the  most  determinate  relations  be- 
tween the  bodily  symmetry  and  beauty,  and  the  moral 
influence  of  man,  as  an  individual,  and  the  moral  cha- 
racter of  society. 

926.  This  important  truth  is  a  living  sentiment  in 
every  human  breast,  and  I  had  almost  said  that 
it  is'an  element  in  our  intellectual  and  moral  consti- 
tution. 

927.  In  all  ages  of  the  world,  mankind  have  been 
so  strongly  impressed  with  this  sentiment,  that  they 
have  at  times  conceived  that  it  extends  to  the  lower 
animals,  and  even  rules  in  the  breasts  of  the  most 
ferocious  beasts  of  the  forests  ;  and  accordingly,  fables 
of  antiquity  tell  us  that  the  tiger  has  melted  into  kind- 
ness, and  the  lion  has  crouched  in  lamb-like  gentleness, 
in  the  presence  of  the  overpowering  loveliness  of 
woman  I  But  whether  lions  or  tigers  ever  felt  the 
subduing  influence  of  human  loveliness  or  not,  it 
is  certain  that  spirits  not  less  fierce,  and  hearts  not 
less  ferocious,  have  bowed  before  its  moral  omnipo- 
tence!  God  only  knows  to  what  ex  ent  the  moral 
influence  of  female  beauty  has  affected  the  destinies 
of  the  human  race!  But  all  history  and  all  tradition, 
and  the  every-day  experience  of  every  generation  of 
our  species,  conspire  to  prove  its  vastness  and  import- 
ance. The  Grecian  Helen,  and  the  Kgyptian  Cleopa- 
tra, whose  charms  involved  whole  natiims  in  long  and 
bloody  wars,  and  aflfected  the  history  and  modified  the 
character  and  condition  of  the  world,  are  only  the 
more  conspicuous  instances  of  what,  in  every  period 
of  time  and  in  every  quarter  of  the  earth,  has  been 
experienced  by  mankind.  Who  has  not  felt  the  power 
of  female  loveliness?  and  who  has  not  witnessed  the 
moral  influence  which  a  beautiful  woman  exerts  on  all 
around  her,  if  her  mental  and  moral  qualities  corres- 
pond with  the  symmetry  and  comelinessof  her  person?* 

*  The  celebrated  and  beautiful  Georgiana  Spencer,  Duchess  of 
Devonshire,  is  an  instance  of  this  kind. 

'A  tradit'onary  ha)o  invests  this  beautiful,  accomi>lished,  and 
virtuous  lady.  From  her  cradle  she  was  as  beautiful  as  Hebe, 
and  her  mind  is  said  to  have  been  beautiful  as  her  person.  For 
many  years  she  led  the  fashion  at  the  Court  of  George  the  III., 
and  perhaps  was  the  only  woman  offishion,  in  that  reign,  who 
did  not  lose  caste  by  mixiiiK  in  the  strife  of  politics.  From  tne 
moment  th.it  Ladv  Georgiana  S|)encer appeared  in  public,  she  was 
the  object  of  admiration,  from  both  sexes.  If  her  own  sex  envied 
her  the  possession  of  extreme  loveliness,  the  suavity  of  her 
manners  and  the  puiity  of  her  mind  dispelled  the  bitter  feel- 
ing. 

'  She  was  an  accomplished  musician,  drew  well,  knew  many  of 
the  modern  languages,  and  wrote  poetry  so  exquisitely,  that  Cole- 
ridge praised  It  as  superior  to  his  own.  In  a  word,  she  was  formed 
to  win  all  hearts,  and  she  did  win  them. 

'In  politics  she  was  a  Whig.  The  Duke  of  Marlborough— tlie 
conqueror  at  Blenheim — was  her  grandfather,  and  h  s  life  was 
devoted  to  the  vindication  of  the  princ  pies  whose  triumph  caused 
the  revolution  of  1688.  The  f.imily  maintained  the  same  princi- 
ples and,  accordingly,  when  Charles  James  Fox  stood  forward  as 
their  champion,  the  youthful  Duchess  nung  herself  into  the  arena 
of  Dolitics  to  accomplish  his  return  to  Parliament  by  the  elector.^ 
of  Westminster  This  was  in  1 784.  She,  a  high  born  exclusive, 
mingled  with  the  mob  of  Westm  nster,  as  a  vote-canvasser  for 
Fox  audit  is  recordtd  that  her  smiles  gained  for  her  favorite  many 
a  suffrage  which,  to  a  less  fascinating  applicant,  would  have  been 
refused.' — English  jiap^r. 


I'he  sage,  even  in  the  winter  of  his  years,  when  all 
his  natural  sensibilities  seem  chilled  and  chastened 
down  by  time  and  stoic  wisdom,  the  veteran  hero,  the 
grave  divine,  the  crafty  politician,  all  true  to  Nature 
in  this  respect,  like  the  ardent  youth,  and  likethi>un- 
soi)histicated  and  untutored  child  of  the  forest  even  in 
his  rudest  state,  instantly  feel  a  peculiar  and  irresistible 
influence  break  upon  them,  subduing  theirsterner  and 
their  harsher  passions,  and  kindling  a  warm  and  gen- 
erous emotion  in  their  breasts,  when  a  beautiful  woman 
comes  into  their  presence. 

Nor  is  the  moral  influence  of  personal  beatity 
confined  to  the  female  sex.  The  annals  of  our  race 
are  full  of  instances  in  which  the  bodily  symmetry 
and  comeliness  of  men  have  raised  them  from  humble 
obscurity  to  the  highest  stations  of  human  power,  and 
enabled  them  to  manage  the  affairs  of  kingdoms  as 
their  jiassions  or  caprices  instigated.  The  history  of 
the  kings  of  England  alone  affords  us  numerousinstan- 
ces  of  this  kind,  wherein  men,  wictioiit  birth,  without 
virtue,  without  learning,  without  political  experience 
or  skill,  in  short  withouc  any  thing  to  recommend 
them  but  the  symmetry  and  beauty  of  their  persons, 
have  become,  for  the  sake  of  their  bodily  charms 
solely,  the  special  favorites  of  kings,  and  been  elevated 
from  humble  life  to  the  highest  honors  of  the  state, 
next  to  the  crown,  and  by  their  moral  influence  have 
wielded  the  authority  of  the  crown  with  as  mtich  power 
as  if  it  actually  encircled  their  own  head*.  And,  from 
the  ruling  favorite  of  a  crown,  down  to  the  humble 
gallant  of  a  neighborhood,  the  man  of  great  bodily 
symmetry  and  beauty  exerts  a  much  more  powerful 
and  extensive  moral  influence  than  those  who  are  in 
all  other  respects  his  equals,  but  want  his  corporeal 
charms. 

9-29.  And  who  will  say  that  aught  of  this  is  evil  ? 
and  that  it  springs  from  the  depravity  of  our  nature? 
Does  it  betoken  human  depravity  that  we  should  be 
charmed  and  delighted  with  the  harmony  and  the 
soul-stirring  melodv  of  music?  Or  that  we  should 
contemplate  with  admiration  and  delight,  the  beauti- 
ful and  the  -sublime  of  nature,  in  earth,  and  ocean, 
and  the  starry  heavens  ?  VVhence  spring  the  raptures 
of  onr  kindled  moments,  when  we  contemplate  the 
beauty  and  magnificence  and  grandeur  and  sublimity 
of  nature,  but  from  the  soul's  perception  of  the  beatity 
and  the  harmony  of  truth  ?  and  from  the  soul's  con- 
ception that  the  truth  of  beauty  and  of  grandeur  and 
sublimity  in  nature,  is  but  the  shadowiny  forth,  in  per- 
ceptible forms,  of  the  infinite  perfections  of  the  invisible 
and  Etekkal  Mind  ? 

930.  Who,  in  imagination,  pierces  the  veil  between 
eternity  and  time,  and  soars  away  to  that  pure  world 
of  happiness  and  glory  where  tifie  good  man  hopes, 
when  this  probationary  pilgrimage  is  done,  to  dwell 
in  immortality  of  soul  and  endless  bliss,  and  contem- 
plates the  sanctified  inhabitants  of  that  holy  place, 
risen  incorruptible  to  eternal  life  and  everlasting  glory 
with  the  Eternal  One,  that  does  not  see  the  glorified 
bodies  of  all  the  spirits  of  just  men  made  perfect,  as 
perfectly  symmetrical  and  beautiful  as  those  spirits 
are  holy  and  happy  ?  Does  not  the  natural  harmony 
of  things  demand  it  ?  Can  we  conceive  of  any  thing 
deformed  in  heaven  ?  or  any  want  of  perfectness  in 
any  thing  there  ?  And  whatisheaven  hntlhesuprcme 
and  perfect  reiyn  of  all  the  laws  of  God,  in  every  thirtg$ 
It  must  be,  then,  that  the  perfection  of  the  human 
body  is  an  essential  part  of  the  complete  and  perfect 
harmony  of  nature  (919) ;  and  that  God,  in  the  origi- 
nal  constitution  of  things,  established  fi.xed  and  precise 
relations  between  the  bodily  and  the  intellectual  and 
moral  perfections  of  man;  and  between  the  bodily 
symmetry  and  personal  comeliness  and  the  moral  in- 
fluence of  man  (925). 

931.  Some,  it  is  true,  contend  that  as  the  horse  and 
dog,  and  many  other  species  of  the  lower  animals,  and 
also  many  species  of  the  vegetable  kingdom,  arecapa- 
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ble  of  being  very  greatly  improved  in  size  and  vigor 
and  symmetry  and  beauty,  by  being  taken  from  their 
natural  state,  and  cultivated  by  the  care  of  man, 
therefore  analogy  exceedingly  favors,  if  it  does  not 
establish,  the  conclusion,  that  the  human  form  was 
not  originally  so  well  developed — so  large  and  vigor- 
ous and  symmetrical  and  beautiful — as  it  has  been 
rendered,  and  is  capable  of  being  rendered,  by  culti- 
vation in  civic  and  artificial  life.  But  this  reasoning 
appears  to  be  wholly  inconclusive  and  illogical.  It 
assumes  as  true  what  I  am  by  no  means  prepared  to 
grant.  I  believe  there  is  a  general  evidence  in  nature 
that  many  species  of  the  lower  animals,  if  not  all,  and 
of  the  vegetable  kingdom  as  well  as  man,  have  under- 
gone a  considerable  degeneration  since  they  were  ori- 
ginally produced  ;  and  this  is  at  least  clearly  implied, 
if  it  is  not  explicitly  asserted,  in  our  Sacred  Scrip- 
tures. It  therefore  remains  to  be  proved,  that  what 
is  called  the  natural  state  and  condition  of  the  horse 
and  other  animals,  and  of  the  rose  and  other  vegeta- 
bles, is  truly  such,  and  not  a  degenerated  state  and 
condition  ;  and  consequently,  it  remains  to  be  proved 
that  they  are  really  capable  of  being  cultivated  into  a 
higher  state  of  perfection  than  they  originally  pos- 
sessed.* The  general  evidences  and  analogies  of  na- 
ture certainly  do  not  appear  to  favor  such  a  notion. 

932.  But  admitting  this  opinion  to  be  true,  it  does 
not  follow  that  man — the  highest  order  of  terrestrial 
beings — endowed  with  intellectual  and  moral  powers 
and  for  whom,  in  one  sense,  all  other  things  were 
made  ;  prepared  to  serve  his  natural  and  intellectual 
and  moral  wants,  and  designed  to  be  subject  to  his 
husbandry  and  cultivation — was  also  himself  origi- 
nally created  less  perfect  as  an  organic  and  animal 
being,  than  he  was  capable  of  being  rendered  by  arti- 
ficial cultivation.  Certain  it  is,  that  what  is  now  re- 
garded as  the  natural  state  of  man  affords  no  evidence 
for  reasonings  of  this  kind  ;  because  the  savage  state 
(25,  Note),  such  as  it  now  exists,  and  such  as  it  has 
existed  for  many  centuries,  and  probably  for  several 
thousand  years' (768),  is  most  indubitably  not  the 
natural  stale  of  man  (764).  We  know  that  many  of 
the  habits  and  circumstances  of  savage  life  are  very 
far  from  being  natural  to  man,  and  powerfully  serve 
to  deteriorate  his  nature  (643).  Yet  if  it  were  true 
that  the  original,  organic,  and  animal  nature  of  man, 
was  capable  of  great  improvement  in  size  and  strength 
and  symmetry  and  beauty,  by  cultivation,  it  would 
not  in  any  measure  militate  against  the  doctrine  that 
in  the  original  design,  and  in  the  constitutional  nature 
of  things,  the  Creator  established  fixed  and  precise 
relations  between  the  bodily  and  the  intellectual  and 
moral  perfections  of  man,  and  between  his  bodily  sym- 
metry and  beauty  and  his  moral  influence. 

*  Those  who  have  seen  the  horse  in  a  perfectly  natural  state, 
in  a  climate  congenial  to  his  nature,  speak  of  him  as  being  super- 
latively beautiful.  It  is  undoubtedly  true,  however,  that  in  any 
species  of  organized  bodies,  either  vegetable  or  animal,  an  indi- 
vidual of  good  health  and  vigorous  constitution  may  be  more 
"P."''y  developed  and  considerably  increased  in  size,  by  means 
which,  if  continued  through  several  generations,  would  inevitably 
deteriorate  the  race,  and  which  would  also  necessarily  increase 
the  liability  to  disease  in  the  individual  in  whom  the  experiment 
began,  and  in  some  measure  shorten  his  life.  '  When  a  boy,'  says 
my  excellent  friend  Alvan  Clark,  Esq.,  '  I  planted  a  number  of 
peach  trees  on  my  father's  farm.  Some  of  them  1  planted  in  a 
very  rich  soil,  and  others  in  a  drier,  more  sandy,  and  poorer  soil. 
Jn  afew  years,  those  which  I  planted  in  the  rich  soil  were  fine 
large  trees,  and  began  to  bear;  while  the  others  were  very  back- 
ward and  small,  and  seemed  to  promise  little.  In  this  state  I  left 
them  and  my  native  place.  After  several  years'  absence  I  re- 
turned home,  and  found  that  the  trees  which  I  planted  in  the  rich 
soil  were  all  dead  and  dry ;  but  the  others,  wh  ch  were  so  unpro- 
mising at  first,  had  become  noble  trees,  and  were  still  in  full 
vigor,  and  laden  with  delicious  fruit.'  This  is  an  excellent  illus- 
ttation  of  what  13  true  in  animals  as  well  as  vegetables.  Thou- 
sands of  human  beings  are  made  to  grow  rapidly,  and  are  kept 
plum,,  and  ruddy  by  meins  which  rapidly  expend  the  resourc4 
01  the  vital  constitution,  and  commensurately shorten  life  and  in- 
crease the  aangerof  disease;  and  which,  if  contitiuej  in'a  direct 
ine  without  interrupt  on,  through  successive  gt-nerations,  would 
inevitably  cut  off  the  line  m  three  or  lour  generations  at  longest. 


933.  But  account  for  it  as  we  may,  it  is  a  truth, 
the  demonstration  of  which  we  all  have  in  our  breasts, 
that  when  we  find  a  truly  beautiful  person  with  in- 
tellectual and  moral  deformity,  or  one  of  high  intel- 
lectual, and  moral  beauty  with  a  disagreeable  or  de- 
formed person,  whatever  conclusion  our  education 
and  our  reasoning  powers  may  strive  to  lead  us  to, 
we  feel,  and  irresistibly  we  feel  that  in  either  case 
there  is  a  natural  incongruity — a  want  of  harmony  ! 
Indeed,  v/efeel  it  to  be  something  of  a  monstrosity  ! 

934.  It  is  not  that  the  mere  curves  and  lines  and 
complexion  of  the  body,  as  material  qualities,  afford 
us  this  delight,  in  beholding  the  corporeal  beauty  of 
man  ;  but  it  is  that  the  truth  of  bodily  perfection 
harmonizes  with  the  intuitive  sentiment  of  every  soul, 
that  such  perfection  is  the  true  bodying  forth  of  in. 
tellectual  and  moral  beauty.  We  feel  that,  as  an  un- 
seen energy  controls  the  aggregation  and  arrangement 
of  the  particles  of  matter,  and  brings  them  into  the 
perfect  form  of  a  beautiful  crystal,  so  the  efficient 
spirit  of  intellectual  and  moral  'beauty  should  control 
the  aggregation  and  arrangement  of  the  matter  of  its 
bodily  form,  and  make  that  body  the  true  type  of  its 
own  beauty  and  perfection.  And  hence,  whenecer 
we  behold  a  beautiful  human  form,  concerning  the 
mental  and  moral  qualities  of  which  we  are  wholly 
ignorant,  our  admiration  of  it  always  necessarily  in- 
volves the  idea  of  the  harmony  of  its  mental  and 
moral  qualities  with  itself.  We  inevitably  admire  it 
as  the  true  form  of  the  mental  and  moral  beauty  of 
its  soul ;  and,  consequently,  so  long  as  we  continue  to 
be  enamored  with  a  beautiful  person,  we  continue  to 
believe  that  person  possessed  of  a  degree  of  intellectual 
and  moral  beauty  equal  to  the  degree  of  our  passion 
(576) ;  and  when  we  discover  that  this  is  not  the  case, 
and  find  that  with  such  a  beautiful  person  there  is 
associated  intellectual  and  moral  imbecility  or  defor- 
mity, the  beauty  of  the  person  no  longer  excites  our 
admiration,  but  the  individual  becomes  the  object  of 
our  pi:y  or  disgust  or  abhorrence. 

935.  But  it  is  said  that  symmetry  and  beauty  of 
body  serve  no  other  end  than  to  minister  to  the  per- 
sonal vanity  of  the  possessor,  and  the  delusion  of  the 
admirer,  and  therefore  it  could  not  have  entered  into 
the  design  of  the  infinitely  wise  and  holy  Creator  to 
establish  a  fixed  constitutional  relation  between  the 
bodily  symmetry  and  beauty  of  man  and  his  intellec- 
tual and  moral  excellence,  and  between  those  bodily 
qualities  and  his  moral  influence  !  It  is  true  that,  in 
the  miserably  perverted  and  deranged  state  of  things, 
in  the  present  condition  of  the  human  world,  personal 
beauty  is  too  generally  associated  with  excessive 
vanity,  and  too  often  with  a  vacant  mind,  and  not 
unfrequently  with  a  vicious  heart.  But  these  facts 
conflict  not  with  the  sentiment  which  I  have  advanced. 
They  only  show  that  those  powers  and  qualities  which 
God  designed  for  good,  may,  by  man,  as  a  free  moral 
agent,  be  abused  and  perverted,  and  made  the  means 
of  evil.  But  whether  for  good  or  for  evil,  still  it  is 
true  that,  all  things  else  being  equal,  he  or  .she  that 
possesses  the  greatest  personal  charms,  or  bodily  sym- 
metry and  comeliness,  exerts  the  greatest  moral  influ- 
ence  upon  others. 

936.  There  are  many  comparatively  beautiful  per- 
sons m  society,  who  are  still  not  perfectly  symmetrical 
m  all  their  organization  and  harmonious  in  all  their 
proportions  ;  some  want  of  development  in  particular 
parts,  or  some  undue  development  in  others,  destroys 
the  perfect  symmetry  and  harmony  of  the  system, 
and  causes  a  correspondent  blemish  i'n  the  intellectual 
or  moral  character,  or  both.  But  where  the  symme- 
try IS  perfect,  and  there  is  a  complete  harmony  of  all 
the  parts,  if  the  intellectual  and  moral  beauty  are  not 
equal  to  the  symmetry  and  comeliness  of  the  body,  it 
is  entirely  the  fault  of  education,  and  not  in  any  de- 
gree owing  to  the  want  of  natural  faculties  or  powers. 
Nor  is  there  any  more  natural  necessity  for  vanity  in 
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connexion  with  personal  beauty,  than  there  is  for  any 
other  folly  or  vice.    Yet  the  very  fact  that  such  peo- 
ple are  vain  of  their  beauty,  is  itself  a  proof  of  the 
moral  influence  of  bodily  symmetry  and  comeliness  ! 
How  else  should  a  beautiful  person  become  vain  of 
his  or  her  bodily  charms,  except  by  the  continual  ex- 
perience that  every  one  admires  and  praises  and  shows 
a  deference  to  those  charms  ?    But  were  bodily  sym- 
metry and  comeliness  as  common  as  they  are  now 
rare,  the  grounds  of  this  vanity  would  be  done  away  ; 
all  would  admire  those  qualities  as  much  as  we  now 
do  ;  yet  the  few  could  not  pride  themselves  in  a  mo- 
nopoly of  those  attributes  which  they  considered 
would  secure  them  all  the  favor  and  admiration  they 
desired,  without  the  addition  of  intellectual  and  moral 
beauties,    because  they  only  possessed  them ;  but 
knowing  that  personal  charms  were  the  common  en- 
dowments  of  their  fellow  creatures,  they  would  feel 
the  necessity  for  proper  intellectual  and  moral  culti- 
vation to  secure  their  welfare  and  their  happiness. 
And  if,  by  proper  cultivation,  their  intellectual  and 
moral  excellence  became  equal  to  their  bodily  perfec- 
tion, they  would  be  living  illustrations  of  our  ideas  of 
angels,  and  their  moral  influence  would  be  almost 
omnipotent  in  the  cause  of  virtue  ;  refining,  chasten- 
ing, elevating  all  on  whom  it  was  exerted,  and  by 
whom  it  was  felt  !    And  this  would  be  a  fulfilment 
of  the  design  of  the  Creator,  in  the  original  constitu- 
tion of  man  and  things. 

937.  If  it  be  true  then — and  we  cannot  justly  doubt 

its  truth  that  the  infinitely  wise  and  benevolent 

Architect  of  Nature,  ere  he  had  called  the  substances 
and  forms  composing  the  material  universe  into  exist- 
ence, conceived  with  all  the  perfectness  of  the  Eternal 
Mind,  the  nice  design  of  each  particular  form  he  was 
about  to  order  into  being,  with  a  determinate  regard 
to  its  own  final  cause  and  its  relations  to  all  other 
forms,  and  in  that  perfect  conception  of  the  scheme  of 
nature,  the  Omnific  Mind,  as  it  were,  pencilled  out  in 
its  imagination  the  human  form  with  fixed  and  pre- 
cise regard  to  all  its  attributes  of  body  and  of  soul ; 
and  if  it  be  true  that  the  Creator  perfectly  bodied 
forth  the  conceptions  of  his  mind  in  the  material  form 
of  man,  and  thus  made  the  first  parents  of  our  species 
the  exact  images  of  his  thoughts  and  the  perfect  mo- 
dels of  their  kind  ;  and,  with  determinate  reference 
to  the  general  harmony  of  things,  established  in  the 
constitutional  nature  of  man,  fixed  and  precise  rela- 
tions between  his  corporeal  and  intellectual  and  moral 
perfection  (917),  and  between  his  bodily  symmetry 
and  comeliness  and  his  moral  influence  (925)  ;  and 
established  also  in  the  constitutional  nature  of  man, 
an  economy  by  which  like  beings,  in  nature,  size, 
symmetry,  and  beauty,  were  to  be  propagated  through 
succeeding  generations,  during  the  existence  of  the 
species  ;  and  if  the  results  of  that  economy  as  to  the 
size  and  symmetry  and  beauty  of  the  human  body 
may  be  greatly  modified  by  the  voluntary  actions  and 
habits  and  conditions  of  mankind, — then  it  is  mani- 
festly our  natural  and  moral  and  civil  and  religious 
duty  to  cultivate,  by  all  true  and  proper  means  in 
our  power,  the  bodily  symmetry  and  beauty  of  our 
species. 

938.  They  who  have  thought  little  on  this  interest- 
ing subject,  may  perhaps  fell  disposed  to  smile  at  rea- 
sonings of  this  kind  ;  yet  if  they  will  give  their  atten- 
tion thoroughly  to  the  matter,  they  will  find  that 
these  views  are  not  chimerical,  but  that  they  are 
founded  in  the  deep  philosophy  of  things. 

939.  The  apostle  Paul  involves  the  same  idea  in 
his  beautiful  illustration  of  moral  and  spiritual  things. 
He  tells  us  that  the  highest  good  of  man,  as  well  as 
the  glory  of  God,  requiring  that  man  should  be  per- 
fectly reconciled  and  conformed  to  God,  the  Eternal 
Father,  in  order  to  adapt  his  economy  of  grace — de- 
signed to  effect  this  glorious  end  of  salvation — to  the 
nature  and  condition  of  man,  and  to  show  man  pre- 


cisely and  truly  what  he  must  be  reconciled  to,  spiri- 
tually and  morally  bodied  forth,  in  Jesus  Christ,  the 
exact  image  of  himself,  and  predestinated  that  all  his 
children  should  be  conformed  to  the  image  of  his  Son. 

940.  The  beautiful  idea  is,  that  the  Father  delin- 
eated the  exact  image  of  himself  in  Jesus  Christ  as  a 
perfect  model  of  a  child  of  God,  and  established  an 
economy  of  grace  by  which  all  that  were  begotten  of 
God  should  be  born  in  the  image  of  his  Son,  being 
moulded  after  the  perfect  model,  and  should  ^row  up 
in  the  exact  likeness  of  that  model,  till,  as  they  had 
naturally  borne  the  image  of  the  earthy  man  Adam, 
so  they  should  morally  and  spiritually  bear  the  image 
of  the  heavenly  man  Christ,  and  attain  to  the  mea- 
sure  of  the  fulness  of  his  stature,  or  morally  and  spi- 
ritually become  in  size,  symmetry,  comeliness,  and  in 
all  other  respects,  exactly  like  him.    And  God  having 
established  this  perfect  model  with  fixed  and  precise 
relations  to  himself  and  to  the  nature  and  condition 
of  man,  and  predestinated  that  all  his  children  should 
be  conformed  to  it,  and  having  established  an  economy 
of  grace  by  which  man  may  become  conformed  to  that 
image,  and  the  results  of  which,  man,  as  a  free  moral 
agent,  can  greatly  modify  by  his  voluntary  actions, 
habits,  and  conditions,  the  apostle  earnestly  exhorts 
and  entreats  those  whom  he  addressed,  and  all  man- 
kind, to  use  all  their  powers  and  means  to  become 
conformed  to  that  perfect  image  of  God  in  Christ 
Jesus,  and  thus  to  work  out  their  own  salvation  with 


earnest  solicitude  and  perseverance,  and  secure  their 
own  highest  and  eternal  well-being,  and  make  their 
calling  and  election  sure. 

941.  But  I  hope  that  I  shall  not  be  misunderstood 
on  this  subject.  In  advancing  the  proposition  that  it 
is  our  natural  and  moral  and  civil  and  religious  duty 
to  cultivate,  by  all  true  and  proper  means  in  our 
power,  the  bodily  symmetry  and  beauty  of  our  spe- 
cies, I  do  not  mean  that  we  "are  to  do  this  merely  for 
the  sake  of  bodily  symmetry  and  comeliness,  but  be- 
cause, in  the  constitiitional  nature  of  things,  these 
corporeal  attributes  hold  such  a  relation  to  all  the 
other  qualities  of  our  nature,  that  the  perfection  of 
our  whole  nature  requires  such  a  cultivation  of  these 
attributes  (930)  ;  and  precisely  those  measures  which 
are  best  adapted  to  produce  and  preserve  bodily  sjth- 
metry  and  comeliness,  are  also  most  favorable  to  all 
the  vital  interests  of  our  bodies,  and  to  our  highest 
intellectual,  and  moral,  and  social,  and  civil,  and  re- 
ligious welfare  (668). 

942.  The  various  attributes  of  our  nature  are,  like 
the  commandments  of  the  Decalogue,  so  essentially 
one,  that  he  who  offends  in  one,  offends  in  all.  We 
cannot  violate  nor  neglect  those  physiological  mterests 
which  are  connected  with  our  bodily  symmetry  and 
comeliness,  or  with  the  perfect  organization  and  sjtu- 
metry  and  harmony  of  our  whole  corporeal  system, 
without  violating  or  neglecting  those  interests  which 
are  essential  to  the  highest  and  best  condition  of  our 
whole  nature  (603).  So  that,  if  our  sole  object  were 
to  attain  to  the  highest  intellectual  and  moral  excel- 
lence of  which  our  human  nature  is  capable,— if  the 
means  which  we  used  to  gain  our  object,  were,  in  aU 
respects,  most  truly  and  perfectly  adapted  to  the  end 
which  we  aimed  at,— they  would  also  be  best  adapted 
to  produce  and  preserve  the  most  perfect  bodily  s^-m- 
metry  and  comeliness,  and  would  be  most  favorable 
to  bodily  health,  strength,  and  longevity  (668). 
Hence  I  affirm  that  it  is  our  natural  and  moral  and 
civil  and  religious  duty  to  cultivate  by  aU  true  and 
proper  means  in  our  power,  the  bodily  symmetry  and 
beauty  of  our  species.  r  •  1, 

943;  And  surelv,  to  say  the  least  of  it,  there  is 
quite  as  much  reasonableness  in  our  endeavoring  to 
cultivate  the  bodily  symmetry  and  comeliness  of  our 
own  species,  as  there  is  that  we  should  cultivate  these 
qualities  in  the  lower  animals.  Many  think  no  trou- 
ble and  expense  of  time  and  money  too  great  to  oe 
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devoted  to  the  cultivation  of  the  bodily  symmetry 
and  beauty  of  their  horses  and  oxen  and  cows,  and 
even  of  their  swine  and  domesticated  fowls,  and  other 
animals ;  but  no  one  seems  to  think  it  of  any  import- 
ance to  cultivate  these  qualities  in  the  human  species, 
— though  the  common  sense  of  every  man  that  re- 
flects a  little  on  the  subject,  must  enable  him  to  per- 
ceive that  all  the  constitutional  interests  of  our  nature 
are  to  some  extent  connected  with  these  corporeal 
attributes. 

944.  Omnipotent  Fashion,  with  most  capricious 
and  yet  most  absolute  and  imperative  authority,  de- 
fines and  ordains  for  us  the  shapes  and  forms  that  we 
must  worship,  and  to  which  we  must  become  assimi- 
lated, however  unfriendly  to  the  physiological  and  in- 
tellectual and  moral  interests  of  our  nature  !  If  the 
body  and  limbs  can  be  compressed  or  stretched  into 
the  mould  of  fashion,  it  is  of  little  consequence  whe- 
ther they  possess  any  natural  symmetry  or  not.  If 
the  garment  is  shaped  exactly  according  to  fashion, 
and  the  body  can  be  squeezed  into  it,  it  is  no  matter 
how  much  deformity  that  garment  hides.  If  the 
waist  is  too  large,  it  must  be  reduced  by  the  tourne- 
quet  of  fashion ;  if  the  shoulders  or  other  parts  are 
not  sufficiently  broad  or  prominent,  they  must  be  fil- 
led out  by  padding  and  buckram  ;  and  thus  human 
beings  are  tortured  into  such  shapes  as  despotic 
fashion  capriciously  chooses  to  assume  as  the  models 
of  gentility  and  elegance ;  and,  unfortunately  for 
poor  human  nature,  almost  every  one  of  the  caprices 
of  fashion  is  seriously  unfavorable  to  our  physiological, 
intellectual,  and  moral  well-being ;  and  the  very 
means  which  fashion  takes  to  make  us  artificially 
beautiful  according  to  her  ever  changing  standard, 
are  directly  calculated  to  destroy  the  natural  symme- 
try and  comeliness  of  our  bodies,  and  to  make  us  ugly 
and  deformed.  So  that,  by  the  operation  of  these 
and  other  causes,  there  is  little  real  bodily  symmetry 
and  comeliness  to  be  found  among  the  present  gene- 
rations of  the  human  race  ;  and  what  little  there  is, 
is  mostly  to  be  found  among  those  tribes  which  are 
not  considered  as  within  the  pale  of  civilization  and 
refinement,  or  which,  at  most,  have  not  advanced  be- 
yond that  simple  state  which,  in  all  times,  has  been 
caUed  the  'golden  age'  (638),  and  whose  habits  and 
circumstances  most  nearly  accord  with  the  constitu- 
tional laws  of  human  nature. 

945.  It  is  truly  surprising  how  very  rarely  bodily 
symmetry  and  comeliness  are  to  be  met  with  in  civic 
life  !  If  we  make  it  a  matter  of  particular  attention, 
we  shall  find  that  hundreds  of  the  fashionable  and 
genteel  and  elegant  ones  of  society,  may  pass  in  re- 
view before  us  without  aflfording  one  instance  of  real 
beauty ;  and  in  a  thousand  we  may  not  be  able  to 
find  one  who  is  even  moderately  symmetrical  and 
beautiful  throughout.  For  it  often  happens  that  we 
find  a  tolerably  pretty  face  belonging  to  a  body  pos- 
sessing no  natural  symmetry  ;  but  a  fashionable  dress 
can  make  up  for  this  defect,  sufficiently  to  answer  the 
ends  of  fashion — the  mutual  deception  and  fraud  of 
civic  life.  And  how  frequently  do  we  see  moving  be- 
fore us,  an  artificially  manufactured  figure,  which 
fills  our  imagination  with  the  idea  of  all  that  is  en- 
chantingly  beautiful  in  the  face  belonging  to  that 
form,  which  is  covered  from  our  curious  and  eager 
gaze  by  an  envious  hood  or  bonnet ;  yet  if  an  unlucky 
turn  presents  that  countenance  full  to  our  eye,  it  is 
like  the  disclosure  of  the  visage  of  the  veiled  prophet ; 
we  feel  a  deep  and  powerful  revulsion  of  the  soul,  and 
almost  instinctively  recoil  from  the  reality  of  our 
visual  perception,  which  at  once  dashes  the  spell  of 
our  imagination  and  our  sensibilities,  and  forces  upon 
us  the  sudden  and  painful  conviction  of  our  delusion. 

946.  The  artificial  symmetry  and  comeliness  of 
civic  life  may  enable  us  to  hide  our  natural  deformity 
and  deceive  others  till  we  can  get  married,  but  they 
do  not  fit  us  to  become  the  parents  of  symmetrical 
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and  comely  and  healthy  offspring,  and  thus — so  far 
as  we  are  concerned — to  bless  the  world  with  a  sym- 
metrical and  beautiful  and  noble  race  of  human  beings, 
such  as  God  made  man  to  be,  in  the  highest  and  best 
condition  of  his  nature,  and  such  as  God  has  made 
man  capable  of  being,  if  he  will,  but  not  without  a 
strict  conformity  to  those  laws  of  constitution  and  re- 
lation which  are  wisely  and  benevolently  established 
in  his  nature. 

947.  Organization,  as  we  have  seen  (121),  being 
the  result  of  the  vital  action  of  living  organs,  and  all 
organized  bodies  deriving  their  existence  from  pre- 
existing bodies  of  the  same  kind,  living  organized 
bodies  in  a  perfect  state  possess  a  constitutional  eco- 
nomy by  which  they  can  produce  other  organized  liv- 
ing bodies  like  themselves  in  all  respects  (125,  133), 
unless  the  operations  and  results  of  that  economy  are 
affected  by  disturbing  and  modifying  causes  distinct 
from  its  original  constitutional  laws.  When  all  the 
constitutional  laws  of  that  economy  are  perfectly 
obeyed,  its  results  will  nicely  correspond  with  the 
design  for  which  it  was  established,  or  perfectly  re- 
semble the  original  type  or  model  in  which  the  Cre- 
ator instituted  that  economy,  with  fixed  and  precise 
relations  to  all  the  physical,  mental,  and  moral  facul- 
ties, attributes,  and  powers  of  that  model ;  but  all  in- 
fractions of  the  constitutional  laws  of  that  economy 
necessarily  disturb  its  operations,  impair  its  powers, 
and  modify  its  results.  And  as  all  living  bodies  are 
capable  of  being  deteriorated  and  afterwards  improved, 
so  the  reproducing  economy  of  living  bodies  is  affected 
by  their  condition,  and  its  results  correspondently 
modified.  Hence,  certain  causes  acting  on  the  human 
species,  through  several  generations,  will  exceedingly 
degenerate  the  race,  and  establish  those  peculiarities 
in  tribes  and  nations  which  will  give  the  appearance 
of  strongly  marked  varieties,  if  not  of  distinct  species 
of  the  human  family. 

948.  It  is  important  to  remark,  however,  that  in 
the  earliest  generations  of  the  human  species,  when 
the  constitutional  powers  were  least  impaired,  and  all 
the  vital  susceptibilities  and  sympathies  of  the  sys- 
tem most  delicate  and  vigorous,  all  disturbing  causes 
would  produce  more  powerful  efi^ects  in  the  physiolo- 
gical operations  and  results  of  the  vital  economy, 
than  when  the  system  had  become  more  deteriorated 
or  depraved  in  all  its  properties.  Thus,  we  have  seen 
(696),  when  all  the  organs  are  pure  and  undepraved, 
the  presence  of  the  baneful  odors  will  not  only  be 
perceived  by  the  olfactory  sense,  but  if  their  quality 
or  power  be  such  as  to  endanger  the  vital  welfare  of 
the  system,  the  alarm  will  be  given  through  the 
medium  of  the  vital  sympathies  to  the  whole  domain 
of  organic  instinct,  and  every  part  will  be  called  into 
vigorous  and  perhaps  violent  action,  to  protect  the 
vital  interests  ;  and  in  the  general  array  of  all  the 
vital  powers  against  a  common  enemy,  the  particular 
functions  of  the  several  organs  are  necessarily  more 
or  less  disturbed.  So,  when  a  state  is  invaded  by  a 
foreign  foe,  the  husbandman,  and  artisan,  and  mer- 
chant, and  other  members  of  the  commonwealth, 
roused  by  a  common  spmpathy  of  patriotism,  rush  to 
the  field  of  arms  to  protect  the  common  interests  of 
the  state ;  and  by  these  means,  the  particular  func- 
tions of  these  several  men,  in  agriculture,  arts,  and 
merchandise,  upon  which  the  very  existence  of  the 
state  depends,  are  necessarily  more  or  less  disturbed  ; 
and  if  these  disturbances  are  too  powerful,  too  fre- 
quent, or  too  long,  famine  and  poverty  and  pestilence 
and  general  ruin  must  result. 

949.  But  when  the  vital  sensibilities  and  sympa- 
thies of  the  organs  have  become  depraved  and  gene- 
rally impaired,  the  poisonous  odors,  though  equally 
hostile  to  the  vital  interests  of  the  system,  are  not 
perceived  and  appreciated  by  the  olfactory  sense  (696), 
and  consequently  no  alarm  is  given  and  no  general 
effort  is  made  to  resist  the  encroachments  of  the 
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enemy,  but  the  whole  system  stupidly  succumbs,  and 
gradually  sinks  and  perishes  beneath  its  baneful  in- 
fluence, and  the  unhajjpy  subject  never  perhaps  sus- 
pects the  cause  of  his  destruction.  Or  if,  from  the 
potency  of  the  disturbing  cause,  the  particular  organ 
upon  which  it  more  immediately  acts  is  Siimewhat 
irritated,  the  vital  sympathies  of  the  system  are  too 
much  depraved  to  communique  the  alarm  with  integ- 
rity, and  all  the  physiological  powers  of  the  body 
are  too  much  impaired  to  admit  of  a  prompt  and  vig- 
orous co-operation  of  the  several  parts  to  resist  or  to 
expel  the  invading  foe  (G!)?)- 

950.  In  the  same  manner,  when  the  system  is  in  a 
perfectly  healthy  and  pure  state,  if  any  substance 
unfriendly  to  the  vital  interests  be  taken  into  the 
gastric  cavity,  the  organic  sensibility  of  the  stomach 
(727)  will  instantly  detect  its  pernicious  character, 
and  not  only  will  the  stomach  itself  be  disturbed,  but 
it  will  promptly  give  the  alarm  through  the  medium 
of  the  healthy  sympathies  to  the  whole  domain  of 
organic  instinct,  and  all  the  vital  powers  will  at  once 
be  arrayed  against  the  hostile  invader,  and  act  with 
an  energy  and  violence  proportionate  to  the  real  bane- 
fulness  and  power  of  the  disturbing  cause.    And  per- 
haps in  the  mighty  conflict,  life  will  be  exhausted, 
and  death  ensue,  before  the  enemy  can  be  expelled, 
and  the  system  relieved  from  its  destructive  influence. 
Yet  in  such  a  case,  death  would  be  more  the  result  of 
exhaustion  than  of  poison  (875).    But  wlien  the  phy- 
siological powers  of  the  system  have  become  generally 
depraved  and  impaired,  pernicious  substances  may  be 
introduced   into  the  stomach  habitually,  and  that 
organ  will  not  detect  their  poisonous  character  (728), 
nor  spread  the  alarm  over  the  domain  of  organic  in- 
stinct ;  and  while  a  morbid  irritation  injurious  in  its 
eflFects  will  be  more  or  less  extensively  felt,  there  will 
be  no  array  of  the  vital  powers  against  the  invader 
(729),  but  the  poison  will  be  permitted  to  extend  its 
ruinous  influence  into  every  part  and  substance  of  the 
whole  system  ;  the  functional  results  of  every  organ 
will  be  deteriorated,  and  the  constitution  slowly  im- 
paired, and  life  destroyed.    And  perhaps,  through  the 
whole  progress  of  the  work  of  death — except  in  the 
agonies  of  the  first  debauch — the  sensibilities  and 
sympathies  of  the  system  will  scarcely  indicate  a 
struggle  of  the  vital  powers  to  arrest  the  career  of  the 
destroyer  ! — so  completely  will  they  be  stupefied  and 
subdued  by  that  destroyer's  influence.     In  such  a 
case,  death  is  truly  the  result  of  poison.     Or  if  the 
disturbing  cause  is  very  powerful,  the  morbid  irrita- 
tions of  the  organ  immediately  acted  on  will  be  ex- 
tended over  the  system  by  unhealthy  sympathies,  and 
there  will  be  a  blind  array  and  violent  action  of  the 
vital  powers,,  which,  instead  of  relieving  the  system, 
will  only  increase  its  sufferings  and  hasten  its  des- 
truction ;  and  in  these  terrible  conflicts,  such  a  sys- 
tem will  exhaust  its  vitality,  and  death  will  result 
much  sooner  than  in  a  healthy  body.     So,  when  a 
state  is  generally  depraved  by  the  universal  selfish- 
ness and  sensuality  of  the  people,  the  constitutional 
interests  of  that  state  may  be  assailed  and  gradually 
destroyed,  and  none  will  have  the  courage  nor  the 
inclination  to  rise  in  the  cause  of  freedom  and  of 
patriotism,  but  all  will  stupidly  submit  to  the  en- 
croachments of  usurpation,  and  suffer  their  liberties 
to  be  continually  abridged,  and  themselves  degraded 
to  very  slavery  ;  and  when  oppression  bears  so  heavily 
upon  them  as  to  be  intolerable  even  to  a  slave,  they 
will  groan  under  it  as  under  an  incubus,  which  by  the 
very  principle  that  gives  distress,  deprives  them  of 
the  ability  to  act.    Or  if  they  should  be  goaded  on  to 
action,  it  will  only  be  in  blind  and  violent  convulsions, 
without  direction,  without  aim  ;  and  their  tumultu- 
ous struggles  will  only  serve  to  exhaust  and  to  de- 
stroy themselves,  or  sink  them  deeper  in  their  mis- 
eries, without  effecting  any  good  for  the  cause  of 
freedom  and  the  rights  of  man. 


951.  But  when  I  say  (940)  that  in  the  early  state 
of  the  human  constitution,  when  its  physiological 
powers  were  far  less  impaired,  and  ail  the  vital  sua- 
ceptibilitics  and  sympathies  of  the  system  far  more 
delicate  and  vigorous,   all  disturbing  causes  would 
produce  more  powerful  effects  in  the  physiological 
operations  and  results  of  the  vital  economy  than  when 
the  system  had  become,  in  all  its  properties,  more  de- 
teriorated or  depraved,  I  do  not  mean  that  in  the 
most  healthy  and  vigorous  state  of  the  human  con-  - 
stitution,  disturbing  causes  more  readily  and  more  '■■ 
easily  induce  disease  and  death,  but  that  all  the  vital  ' 
powers,    according  to'  the  instinctive  economy  of  | 
organic  life,  more  promptly  and  more  powerfully  j 
and  more  determinately  co-operate  to  resist  the  action  | 
of  those  causes  which  arc  unfriendly  to  the  vital  in-  j 
terests  ;  and,  therefore,  disturbing  causes  acting  on 
particular  parts,  more  powerfully  afl^ect  the  physio-  ! 
logical  operations  and  results  of  parts  not  immedi- 
ately acted  on  by  these  causes,  but  sympathetically 
affected  by  them.  Thus,  if  a  piece  of  tobacco  is  taken 
into  the  mouth  of  one  whose  system  is  in  perfect  and 
vigorous  health,  and  whose  physiological  properties 
and  powers  are  perfectly  undepraved  and  unimpaired, 
the  poisonous  character  of  the  tobacco  will  be  instantly 
perceived  by  the  vital  sensibilities  of  the  parts  on 
which  it  acts  (21)0),  and  the  alarm  will  be  promptly 
given  to  tlie  whole  domain  of  organic  instinct,  and 
the  physiological  operations  and  results  of  the  stom- 
ach, the  liver,  the  lungs,  and  every  other  organ  in 
the  body,  will  be  more  or  less  powerfully  and  exten- 
sively affected  by  the  sympathetic  irritations  of  the 
system  (300),  and  by  the  general  effort  of  the  vital 
powers  to  resist  the  poisonous  effects  of  the  tobacco, 
and  to  expel  the  enemy  from  the  vital  precincts.  But, 
when  the  system  has  become  depraved,  and  its  physi- 
ological properties  and  powers  impaired  by  the  habit- 
ual use  of  tobacco,  its  poisonous  character  is  not  de- 
tected, no  alarm  is  given  to  the  domain  of  organic 
instinct,  and  while  the  vital  interests  are  continually 
injured,  and  life  itself  jeoparded  by  the  habitual  pre- 
sence of  the  poison,  no  general  and  energetic  effort  is 
made  to  resist  its  action,  and  consequently  the  phy- 
siological operations  and  results  of  the  stomach  and 
other  organs  of  the  body  are  not  at  any  time  so  pow- 
erfully affected  by  the  tobacco,  though  they  are  con- 
tinually suffering,  to  some  extent,  from  its  delete- 
rious influence. 

952.  Hence,  therefore,  when  the  physiological  pro- 
perties and  powers  of  the  human  system  are  in  the 
most  perfectly  healthy  and  pure  and  vigorous  state, 
the  disturbances  of  one  special  economy  of  the  system 
will  most  powerfully  affect  the  physiological  opera- 
tions and  results  of  another  special  economy.  More- 
over, in  such  a  state  of  things,  the  extent  to  which 
the  physiological  operations  of  the  system  deviate 
from  normal  results,  under  the  action  of  disturbing 
causes,  must  always  be  proportionate  to  the  force  of 
the  disturbing  cause  and  the  physiological  power  of 
the  disturbed  economy. 

953.  It  therefore  clearly  and  necessarily  follows, 
that  the  greatest  deviations  from  normal  results  in 
the  reproducing  economy  of  the  human  system  could 
only  be  effected  by  the  influence  of  disturbing  causes 
in  the  early  generations  of  the  human  species,  when 
the  constitutional  powers  were  little  imp.oired,  and  all 
the  vital  susceptibilities  and  sympathies  of  the  sys- 
tem still  nicely  delicate  and  vigorously  active.  Abor- 
tive and  puny  and  deformed  results  are  infinitely 
more  numerous  in  the  more  degenerate  state  of  the 
constitution  ;  but  great  deviations  from  the  regular 
results  of  the  economy,  and  enormous  monstrosities, 
are  only  to  be  expected  from  the  disturbances  of  the 
most  vigorous  physiological  powers. 

954.  It  is  also  a  fact  of  great  interest  and  import- 
ance to  the  subject  before  us,  that  in  the  primitive 
generations  of  the  species,  when  the  human  constitu- 
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tion  was  little  impaired,  and  the  physiological  proper- 
ties and  powers  of  the  system  comparatively  little  de- 
praved, the  direct  eft'ect  of  mental  and  moral  influence 
on  the  reproducing  economy  (303)  was  vastly  greater 
than  at  present.  Besides,  in  the  earlier  period  of  the 
world,  when  the  inhabitants  of  the  earth  were  few, 
they  divided  themselves  off  into  families,  and  formed 
separate  tribes  ;  and,  as  a  general  fact,  for  many  cen- 
turies the  members  of  each  tribe  formed  matrimonial 
connexions  only  with  their  own  tribe,  or  very  rarely 
with  members  of  other  tribes;  and  the  separation 
and  distinctness  of  the  different  tribes  were  still  fur- 
ther secured  by  the  peculiar  religious  views  and  insti- 
tuti(ms  of  each  tribe.  Consequently,  the  strongly- 
marked  variations  of  the  reproducing  economy  of  the 
human  system,  in  single  instances,  in  that  period, 
would  almost  of  necessity  become  the  heads  of  separate 
families,  which  woiild  grow  into  separate  tribes,  and, 
in  time,  into  separate  nati(ms  ;  and  thus  the  original 
peculiarities  of  the  variations  would  naturally  and 
inevitably  be  preserved,  and  perhaps  increased,  by 
peculiar  habits  and  circumstances,  in  tribes  and  na- 
tions through  all  succeeding  time,  unless  a  complete 
amalgamation  of  all  the  different  tribes  and  nations 
in  the  earth  should  be  effected  ;  and  this,  natural 
affinities  and  many  other  causes  would  conspire  to 
prevent. 

955.  These  principles  and  facts,  together  with  what 
may  properly  be  allowed  for  the  efl^'ects  of  climate  and 
other  circumstances,  and  also  the  peculiar  habits  of 
different  families  and  tribes,  are  quite  sufficient  to  ac- 
count for  all  the  varieties  of  the  human  species  at 
present  existing  on  the  earth,  and  also  to  afford  a 
satisfactory  reason  why  those  varieties  may  be  traced 
back  to  very  early  age.  Indeed,  if  those  varieties 
had  not  originated  in  the  earliest  ages,  it  would  have 
been  extremely  difficult  for  them  to  be  preserved. 
For,  as  the  earth  becomes  more  densely  populated, 
and  the  borders  of  one  nation  fade  into  those  of  ano- 
ther, and  the  artificial  wants  of  civilized  life  are 
greatly  multiplied,  and  lead  to  the  extensive  inter- 
course of  nations,  it  is  extremely  difficult,  if  not  im- 
possible, for  one  individual  to  become  the  progenitor 
of  a  separate  and  distinct  nation  or  tribe.  And  as 
the  general  improvements  of  civilization  increase  and 
become  extended,  and  yet  more  especially,  as  a  more 
truly  rati(mal  and  enlightened  religion  prevails,  every 
thing  tends  more  and  more  powerfully  to  a  gradual 
obliteration  of  all  national  distinctions  and  peculiari- 
ties, and  to  a  universal  blending  of  all  the  difTerent 
portions  of  the  human  family  into  one  great  and  har- 
monious fraternity  i 

956.  It  is,  therefore,  with  the  strictest  regard  to 
the  physiological  principles  and  powers  of  the  human 
system,  and  to  those  effects  which,  from  the  constitu- 
tutionaMaws  of  things,  would  almost  necessarily  re- 
sult from  the  action  of  disturbing  or  modifying  causes, 
in  different  conditions  of  the  human  constitution, 
that  I  confidently  affirm  the  truth  of  the  position, 
that  the  most  strongly  marked  varieties  of  the  human 
species  sprung  from  one  and  the  same  original  stock, 
in  the  very  early  periods  of  the  existence  of  the  spe- 
cies ;  and  that,  by  the  natural  affinities  and  repel- 
lances  of  human  taste,  these  varieties  were  originally 
separated  from  each  other,  and  preserved  and 
strengthened  in  their  peculiarities  by  the  long  con- 
tinued operations  of  a  variety  of  causes. 

957.  It  is  well  known,  that  in  several  species  of  the 
lower  animals,  varieties  quite  as  strongly  marked  as 
any  in  the  human  species  have  been  effected  by  the 
modifying  influences  of  cultivation,  climate,  etc.  In 
a  pure  state  of  nature,  great  uniformity  in  color,  size, 
and  shape,  pervades  the  whole  species  ;  but  when  any 
species  of  animals  comes  so  far  under  the  control  of 
man  as  to  have  the  condition  and  operations  of  its 
physiological  ])ower8  considerably  affected,  strongly- 
marked  variations  from  the  truly  normal  results  of 
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the  reproducing  economy  very  soon  take  place,  and 
the  difl^'erent  members  of  the  species  soon  become  of 
all  varieties  of  color,  and  vary  greatly  in  size,  and 
very  considerably  in  form.  It  is  so  common  for  en- 
tirely black  lambs  to  spring  from  parents  both  of 
which  are  entirely  wliite,  that  it  is  no  longer  a  mat- 
ter of  remark,  and  no  one  thinks  of  denying  the  fact 
nor  of  attempting  to  prove  that  such  a  thing  cannot 
be.  Yet  we  frequently  meet  with  most  elaborate 
tissues  of  reasoning  and  speculation  against  the  pos- 
sibility of  such  results  of  the  reproducing  economy  of 
the  human  species,  in  any  condition  of  its  physiologi- 
cal powers,  or  in  any  state  of  the  human  constitution. 
But  these  objections  all  appear  to  be  founded  on  quite 
too  partial  and  too  limited  views  of  things.  The  ob- 
jectors do  not  seem  to  contemplate  nature  in  the  wide 
range  of  her  normal  and  abnormal  capabilities,  nor 
fully  to  appreciate  the  difference  of  the  effects  of  simi- 
lar causes  in  different  states  of  the  constitution  and 
different  conditions  of  the  physiological  properties 
and  powers  of  the  human  system. 

958.  We  have  seen  (68?)  that  there  are  the  most 
precise  and  determinate  relations  between  the  organs 
and  functions  of  the  human  body,  and  the  nature  and 
condition  of  the  human  aliment  (608);  and  it  is  equally 
certain  that  there  are  the  most  precise  and  determin- 
ate constitutional  relations  between  the  economy  of 
nutrition  and  that  of  reproduction  in  the  human 
system. 

959.  In  order  that  living  bodies,  in  their  original 
state  and  condition,  should  produce  their  like  (917) 
in  perfectness  of  organization,  size,  symmetry,  beauty, 
etc.,  it  is  necessary  that  the  laws  of  constitution  and 
relation  should  be  exactly  fulfilled  in  those  bodies  ; 
and  in  order  that  the  results  of  the  reproducing  eco- 
nomy of  the  human  system  should  come  up  to  the 
original  model  of  our  species,  it  is  only  necessary  that 
the  original  laws  of  constitution  and  relation  should 
be  exactly  and  permanently  fulfilled. 

960.  The  causes  which  modify  and  deteriorate  the 
results  of  the  reproducing  economy  in  the  human  sys- 
tem are  many  and  interesting ;  but  it  is  more  par- 
ticularly our  present  business  to  inquire  into  the  in- 
fluence of  diet  on  these  results,  and,  if  possible,  to 
ascertain  the  comparative  effects  of  animal  and  vege- 
table food  in  modifying  them. 

961.  The  interesting  question  (602)  now  recurs 
and  demands  solution.  Since  the  economy  of  nutri- 
tion sustains  the  growth  of  the  body  from  birth  to 
adult  age,  why,  by  the  same  economy,  does  not  the 
body  continue  to  increase  in  size  so  long  as  its  life 
continues  ?  or  what  limits  the  dimensions  or  estab- 
lishes the  determinateness  of  the  development  of  living 
bodies  ? 

962.  In  regard  to  individual  cases,  as  a  general 
rule,  the  ordinary  results  of  the  reproducing  economy, 
as  to  size,  definition,  proportions,  etc.,  of  the  body, 
greatly  depend  on  the  peculiarities  of  constitution, 
the  physiological  condition,  and  the  general  organic 
economy  of  the  immediate  parents."  But  as  a  gene- 
ral physiological  law  of  the  species,  the  development, 

•  Peculiarity  of  size  and  shape  often  runs  in  particular  fami- 
lies through  several  gentratlons  ;  and  where  those  families  be- 
come separated  from  the  rest  of  the  species,  and  intermarry 
anuini?  themselves  and  originate  separate  tribes,  as  in  the  early 
periods  of  the  world  (954),  these  peculiarities  will  be  peri  etuated 
for  centuries,  and  especially  if  they  be  of  a  character  which  is 
favored  by  the  situation  and  habits  of  the  people.  And  even  in 
the  midst  of  other  society,  and  without  any  exclusiveness  of  mar- 
riiige  connexions,  such  peculiarities  arc  often  preserved  in  par- 
ticular laniilies  for  tliree  or  four  generations.  'In  Sampson 
county,  Noith  Carolina,'  says  the  Rev.  Thomas  P.  Hunt,  of  that 
Stale,  '  tl  e  people  generally  are  above  the  ordinary  size,  and  seve- 
ral famili  s  are  rema  rkably  large.  One  fiimily  of  the  name  of 
Murphy  has  six  or  seven  sons  measuring  six  (cut  and  .si.v  inches, 
and  one  of  them  measures  six  feet  seven  inches.  Another  fiiniily 
by  the  namuof  Holmes,  is  equally  remarkable  for  stature.  Twelve 
young  men  of  this  family  weighed  thirty-twuhuiidred  and  sevenly- 
five  pounds.  A  faniih  by  the  name  of  Preston,  in  tlio  western 
part  of  Virginia,  exhibits  the  same  giant  size  of  body.'  I 
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proportions,  size,  symmetry,  and  termination  of 
growth,  as  well  as  the  natural  termination  of  the  life 
of  the  human  body,  aro  unquestionably  connected 
with  the  relative  proportion  and  conditions  of  the 
solids  and  fluids  in  the  system  (074).  Whatever 
changes  the  relative  conditions  of  the  solids  and  fluids 
from  the  true  constitutional  character,  necessarily 
impairs  the  processes  and  results  of  the  vital  economy 
(6'80)  ;  and  whatever  changes  the  relative  proportion 
of  the  solids  and  fluids  more  rapidly  than  is  strictly 
consistent  with  the  physiological  interests  of  the  sys- 
tem, necessarily  produces  similar  effects  (681).  When 
the  relative  proportion  and  conditions  of  the  solids 
and  fluids,  by  whatever  cause,  are  brought  into  a  cer- 
tain state,  the  growth  ceases,  whether  the  body  is 
fully  developed  in  size,  proportions,  and  symmetry, 
or  not ;  and  when  this  effect  is  produced  by  greatly 
hurried  and  imperfect  processes  in  the  physiological 
operations,  from  the  action  of  disturbing,  or  irritating, 
or  even  too  accelerating  causes,  the  results  will  be 
commensurately  imperfect  and  perhaps  deformed 
(914). 

963.  It  is  from  this  physiological  law  that  the  use 
of  opium  and  other  substances  in  the  mother,  often 
dwarfs  and  deforms  the  offspring  ;  and  it  is  upon  this 
principle  that  excesses  in  particular  vices  in  early 
youth,  often  prematurely  arrest  the  growth  of  the 
30dy,  and  bring  on  an  untimely  old  age,  and  early 
decrepitude,  and  death. 

964.  Now,  then,  from  the  constitutional  laws  and 
relations  of  the  vital  economy  of  the  human  body, 
which  have  been  fully  explained  in  reference  to  the 
subject  before  us  (874,  963),  it  must  be  clearly  evident 
that  animal  food  or  flesh-meat  cannot  be  so  conducive 
as  proper  vegetable  food  to  the  perfect  development, 
symmetry,  and  comeliness  of  the  body  ;  because  ani- 
mal food,  possessing  a  greater  proportion  of  stimulat- 
ing power  to  its  quantity  of  nutrient  matter  (906), 
more  rapidly  exhausts  the  vital  properties,  and  wastes 
the  substance  of  the  organs  (909),  and  accelei-ates  all 
the  functions  of  the  system,  and  renders  the  vital 
changes  less  complete,  and  the  general  results  of  the 
vital  economy  less  perfect  (914). 

965.  There  is  no  law  of  organic  life,  extending  over 
the  whole  animal  and  vegetable  kingdoms,  which  is 
more  general  and  more  certain  than  this.  The  slower 
the  growth  of  organic  bodies,  consistently  with  the 
perfectly  healthy  and  vigorous  condition  and  action 
of  the  vital  powers,  the  more  complete  are  the  vital 
processes,  and  the  more  perfect  and  symmetrical  is 
the  general  development.  Indeed  this  law,  or  one 
very  analogous  to  it,  extends  throughout  the  material 
world,  and  governs  the  formation  of  all  material 
bodies.  Even  the  crystals  of  the  mineral  kingdom 
which  are  formed  most  slowly,  and,  as  it  were,  in  the 
undisturbed  tranquillity  and  serenity  of  nature,  are 
the  most  perfect  and  the  most  beautiful. 

966.  In  the  vital  economy  of  the  human  body,  we 
have  seen  (906,  916)  that  all  the  changes  concerned 
in  the  nourishment  and  development  of  the  system 
are  the  most  healthfully  slow  and  complete  (736) 
when  the  food  is  purely  vegetable ;  and  it  therefore 
must  follow  from  every  known  physiological  principle 
in  the  human  constitution,  that,  all  other  things  be- 
ing equal,  a  pure  and  well-chosen  vegetable  diet  is 
most  conducive  to  completeness  of  bodily  development, 
and  perfectness  of  symmetry  and  beauty  (930). 

967-  In  illustrating  these  principles  from  the  his- 
tory of  the  human  species,  however,  a  thousand  diffi- 
culties, as  we  have  seen  (872),  lie  in  our  way,  which 


require  the  exercise  of  the  most  constant  and  cautious 
and  rigorous  inspection,  to  prevent  our  being  betrayed 
into  the  apprehension  of  erroneous  facts,  and  led  to 
false  conclusions  (887).  I'or  in  a  cursory  survey  of 
the  extended  history  of  man,  we  meet  with  innumer- 
able phenomena  which  are  in  the  highest  degree  cal- 
culated to  deceive  us  (902).    We  find,  perhaps,  many 


living  mostly  or  entirely  on  vegetable  food,  who  are 
far  from  being  well-developed  and  symmetrical ;  and 
we  seem  to  be  forced  to  the  conclusion  that  vegetable 
food  is  by  no  means  favorable  to  the  most  perfect  de- 
velopment of  the  human  body.    But  it  is  entirely 
certain,  that  if  we  examine  such  cases  with  close  and 
severe  and  thorough  scrutiny,  we  shall  find  in  the 
condition,  circumstances,  and  habits  of  such  people, 
causes  more  than  sufficient  to  account  for  all  the  ap- 
parent contradiction  between  the  physiological  prin- 
ciples which  I  have  explained,  and  the  phenomena 
presented  by  such  cases  (760,  768).    Again,  we  find, 
perhaps,  many  subsisting  mostly  or  entirely  on  ani- 
mal food,  who  are  large  in  size  and  at  least  quite  as 
symmetrically  formed  as  most  other  portions  of  the 
human  family.    Here  again  we  seem  forced  to  con- 
clusions adverse  to  the  physiological  principles  which 
I  have  advanced.    But  here,  again,  a  full  and  accu- 
rate investigation  of  the  matter  will  clearly  show  that 
there  are  no  real  facts  in  the  case  which  are  not  per- 
fectly consistent  with  the  principles  contended  for. 
Nay,  indeed,  the  more  extensively  and  rigorously  we 
push  our  researches  and  investigations,  and  the  more 
clearly  and  distinctly  we  ascertain  the  truth,  the  more 
fully  shall  we  be  convinced  of  the  accuracy  of  those 
principles. 

968.  Ancient  history  gives  us  accounts  of  a  few 
tribes  scattered  over  Europe  and  other  parts  of  the 
earth's  surface,  and  situated  mostly  upon  the  borders 
of  seas,  rivers,  etc.,  who  subsisted  mainly  or  entirely 
on  flesh  or  fish,  or  both.  But  we  are  not  sufficiently 
well  informed  concerning  them  to  draw  any  safe  con- 
clusions from  any  known  facts  which  their  cases  pre- 
sent. We  are  therefore  obliged  to  take  our  illustra- 
tions from  those  authentic  detailed  accounts  of  tribes 
and  nations  subsisting  mostly  or  entirely  on  animal 
food,  which  are  of  a  much  more  recent  date.  The 
celebrated  voyager,  Captain  Cook,  is  one  of  the  earli- 
est and  most  valuable  sources  of  information  on  this 
interesting  subject,  of  modern  times  ;  and  since  him, 
many  enterprising  voyagers  and  travellers  have  cor- 
roborated his  statements,  and  very  greatly  extended 
our  means  of  information. 

969.  Professor  Lawrence,  who  probably  eats  flesh 
himself,  and  who  is  willing  that  every  body  else 
should  eat  it,  and  therefore  is  neither  by  theory  nor 
practice  interested  to  decry  the  use  of  animal  food, 
yet  being  willing  as  a  public  teacher  of  physiological 
science  to  avow  what  he  believes  to  be  true,  frankly 
acknowledges  (849,  Note)  that  'the  Laplanders, 
Samoides,  Ostiacs,  Tungooses,  Burats,  and  Kamt- 
schadales,  in  northern  Europe  and  Asia,  as  well  as 
the  Esquimaux  in  the  northern,  and  the  natives  of 
Terra  del  Fuego  in  the  southern  extremity  of  Ame- 
rica, although  they  live  almost  entirely  on  flesh,  and 
that  often  raw,  are  the  smallest,  weakest,  and  least 
brave  people  of  the  globe.' 

970.  Dr.  Lamb,  of  England,  whose  experiments 
and  researches  on  this  subject  have  been  very  exten- 
sive, has  collected  and  published  a  great  number  of 
valuable  facts  concerning  the  effects  of  vegetable  food 
in  chronic  disease,  and  the  comparative  effects  of  ve- 
getable and  animal  food  in  the  development  of  the 
h<iman  body.  From  an  interesting  work  of  his,  which 
has  recently  fallen  into  my  hands,  I  shall  borrow 
largely  for  the  illustration  of  those  physiological  prin- 
ciples which  I  have  advanced  in  relation  to  the  sub- 
ject before  us. 

a.  '  The  Laplanders  subsist  principally  on  animal 
food  ;  and  we  are  informed  by  those  who  have  travel- 
led and  resided  among  them,  that  they  are  feeble, 
awkward,  and  helpless  beings.' 

b  '  The  inhabitants  of  the  Andeman  Islands,  situ- 
ated in  the  Pacific  Ocean,'  says  Dr.  Lamb,  '  practise 
no  sort  of  agriculture  ;  they  inhabit  the  coast ;  their 
only  vegetable  food  is  the  scanty  produce  of  the  woods 
but  their  principal  subsistence  is  drawn  from  hsh, 
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shell-fi''h,  and  the  animals  they  catch  in  the  woods. 
They  seldom  exceed  five  feet  in  stature,  their  limbs 
are  disproportionately  slender  and  ill-formed,  with 
high  shoulders  and  large  heads  ;  their  aspect  is  ex- 
tremely uncouth.' 

c.  '  The  Ostiacs  are  the  Tartar  tribes  inhabiting 
the  regions  watered  by  the  Obi.  They  subsist  mostly 
by  fishing,  though  a  portion  of  their  food  is  the  pro- 
duce of  the  chase.  '  The  greater  number  of  them,' 
says  Pallas,  '  are  rather  below  the  middle  stature. 
They  are  not  strong ;  the  leg  is  particularly  thin, 
and  with  a  small  calf.  Their  figure  is,  in  general, 
disagreeable  ;  and  the  complexion  pale,  without  any 
characteristic  trait.' ' 

d.  '  The  natives  of  Van  Dieman's  Land  and  of  New 
Holland  subsist  chiefly  on  flesh  and  fish.  They  are 
disproportioned  in  their  limbs  and  in  other  respects, 
and  have  less  strength  than  Europeans.'  * 

e.  '  The  natives  of  the  coast  of  New  Holland  are,' 
says  Mr.  Goldsmith,  '  perhaps  the  most  miserable  of 
the  human  species.'  f 

f.  '  The  tribes  on  the  coast  of  Terra  del  Fuego 
have  a  very  scanty  supply  of  vegetables,  but  subsist 
mainly  on  fish  and  some  flesh.  '  Their  shoulders  and 
chest,'  says  Foster,  '  are  large  and  bony  ;  the  rest  of 
their  body  is  so  thin  and  slender,  that  on  looking  at 
their  different  parts  separately,  we  could  not  persuade 
ourselves  that  they  belonged  to  the  same  individuals. 
They  are  a  short,  squat  race,  with  large  heads  ;  their 
color  yellowish  brown,  their  features  harsh,  their 
faces  broad,  their  cheek  bones  high  and  prominent, 
their  nose  flat,  their  nostrils  and  mouth  large,  and 
the  whole  countenance  is  without  meaning.  They 
are  remarkably  stupid.  Besides  fish,  there  is  the 
greatest  abundance  of  birds  and  animals  which  gain 
their  food  from  the  ocean.  Some  of  the  islands '  are 
absolutely  covered  by  these  animals,  which  may  be 
killed  in  any  numbers,  with  greatest  ease  ;  and  if 
animals  such  as  these  were  proper  food  for  man,  these 
Islanders  would  be  rioting  in  abundance  and  luxury. 
But,  instead  of  this,  they  are  very  few  in  number, 
and,  as  Captain  Cook  says,  a  little,  ugly,  half-starved 
race.' '+ 

971.  The  Indians  of  Patagonia,  and  of  the  great 
Pampas  or  plains  of  South  America  (778),  seem  to 
form  the  most  remarkable  exception  to  the  general 
rule  in  regard  to  flesh-eating  tribes  and  nations. 
The  earliest  accounts  which  we  have  of  the  Patago- 
nians,  describe  them  as  almost  a  race  of  giants  ;  some 
of  them  measuring  ten  or  eleven  feet,  and  being,  on 
the  average,  much  taller  than  any  other  known  por- 
tion of  the  human  family,  and  every  way  well  propor- 
tioned. These  accounts,  however,  are  undoubtedly 
great  exaggerations,  and  very  far  exceed  the  truth. 
But  admitting  that  much  which  has  been  said  of  them 
by  diflferent  voyagers  and  travellers  who  have  been 
among  them  is  true,  they  are  far  from  constituting 
a  very  strongly  outstanding  fact  against  my  theory. 
It  is  unquestionably  true  that  these  people  have  sub- 
sisted mainly  on  flesh  ever  since  they  have  inhabited 
Patagonia,  and  it  is  unquestionably  true  that  they 
are,  as  a  race,  much  larger  and  more  symmetrical 
than  any  other  known  tribe  of  flesh-eaters  ;  and  per- 
haps, on  an  average,  larger  than  the  Hindoos,  who 
live  on  vegetable  food.  So  far,  then,  the  facts  in  the 
case  seem  to  be  against  the  doctrines  which  I  have 
advanced.  But  let  us  examine  the  matter  further. 
If  any  dependence  can  be  placed  on  the  opinions  of 
those  who  have  written  and  testified  concerning  this 
people,  the  Patagonians  originally  sprung  from  a  race 
of  islanders  of  very  great  bodily  size  and  harmony  of 
proportions,  and  who  were  strictly  vegetable-eaters. 
If  this  is  true,  it  would  naturally  require  a  succes- 
sion of  several  generations  under  the  most  unfavora- 

•  Lamb's  Reports,  pp.  204,  205.  t  Manners  and  Customs  of 
all  Nations.      t  Lamb's  Reports,  p.  207. 


ble  circumstances  and  diet  of  savage  life  to  degener- 
ate the  race  to  the  diminished  size  of  other  flesh-eat- 
ing tribes  (9G2).  But  such  has  not  been  wholly  the 
case  with  the  Patagonians.  In  the  first  place,  the 
climate  of  Patagonia  is  exceedingly  mild  and  uniform, 
and  the  atmosphere  is  very  dry  and  salubrious. 
These  things  are  in  the  highest  degree  favorable  to 
the  full  and  symmetrical  development  and  health  and 
vigor  and  longevity  of  the  human  body,  and  to  the 
multiplication  of  the  species.  In  the  second  place, 
their  children  nurse  long,  and  wear  no  clothes  till 
they  are  twelve  or  fifteen  years  old  ;  and  as  soon  as 
they  are  of  suflicient  age  and  size,  they  engage  in  the 
sports  of  childhood,  and  take  a  great  deal  of  exercise 
in  the  open  air, — running,  exerting  the  upper  limbs, 
riding  on  horseback,  etc.  These  things  are  all  of 
them,  likewise,  in  the  highest  degree  favorable  to  the 
full  and  symmetrical  development  of  the  human 
body.  The  adult  Patagonians  perform  little  or  no 
servile  labor  ;  but  the  food  on  which  they  subsist  is 
sufliciently  scarce  and  diflicult  of  attainment  to  re- 
quire a  very  considerable  degree  of  physical  and  men- 
tal exercise.  They  ride  a  great  deal  on  horseback, 
and  indulge  much  in  social  amusement.  They  have 
been  taught  by  civilized  man  to  love  tobacco  and  in- 
toxicating liquors,  but  are  very  rarely  able  to  indulge 
themselves  in  the  use  of  these  pernicious  substances  ; 
certainly  not  enough  to  produce  any  general  and  per- 
manent physiological  effect  in  their  bodies  worthy  of 
consideration.  They  use  no  other  pure  stimulants 
(733).  Their  food  is  perfectly  plain  and  simple. 
They  mount  their  horses,  pursue  and  take  their 
game,  and  return  with  it  to  their  tents,  where  it  is 
slightly  cooked,  either  by  roasting  or  boiling,  and 
eaten.  The  animals  on  which  they  subsist  (913)  con- 
tain no  fat,  and  therefore  the  Patagonians  live  wholly 
on  the  lean  flesh  of  wild  game,  which  is  the  healthiest 
kind  of  flesh-meat  that  can  be  eaten. 

972.  With  the  exception,  therefore,  of  the  bare 
facts  that  the  Patagonians  subsist  on  flesh,  and  are 
not  careful  to  keep  their  bodies  clean,  every  thing  in 
their  condition  and  circumstances,  and  nearly  every 
thing  in  their  habits,  are  decidedly  and  highly  favor- 
able to  the  full  development  and  perfect  symmetry  of 
their  bodies  ;  and,  consequently,  if  flesh-meat  were 
favorable  to  the  physiological  interests  of  the  human 
body,  the  Patagonians  must  naturally  have  at  least 
retained  the  size  and  symmetry  of  their  progenitors. 
But  after  making  a  liberal  allowance  for  the  exagger- 
ations of  the  earliest  accounts  of  the  Patagonians,  it 
is  very  evident  that  they  were  a  much  larger  and 
better  formed  race  when  first  discovered,  than  at  pre- 
sent. For  they  have  always  been  described  by  those 
who  first  went  among  them,  as  a  gigantic  race  of  peo- 
ple. But  according  to  the  testimony  of  Messrs. 
Armes  and  Coan,  the  American  missionaries  who 
have  recently  spent  three  months  among  them,  the 
present  inhabitants  of  Patagonia  fall  very  considera- 
bly short  of  the  descriptions  given  of  their  ancestors 
some  two  or  three  hundred  years  back.  They  are 
still  a  tall  and  tolerably  well  formed  people ;  but  the 
missionaries  found  on  measuring  the  very  tallest  of 
them,  that  they  did  not  exceed  six  feet  and  two  inches 
in  height,  and  few  of  them  came  up  to  this.  '  They 
are  evidently,'  says  Mr.  Armes,  '  a  degenerated  race 
of  men,  and  are  still  becoming  more  degenerated.' 

973.  The  whole  truth,  then,  concerning  the  Pata- 
gonians, seems  to  be  plainly  this.  They  sprung  from 
a  race  of  gigantic  and  well-formed  vegetable-eaters  ; 
they  have  always  inhabited  a  mild  climate,  and  lived 
in  a  dry  and  salubrious  atmosphere ;  and  all  the  cir. 
cumstances  of  their  lives,  and  nearly  all  their  habits, 
have  been  highly  conducive  to  the  full  development 
and  the  symmetry  of  their  bodies.  Yet,  in  spite  of 
all  these  advantages,  they  have,  in  consequence, 
mainly,  if  not  entirely,  of  living  exclusively  on  flesh, 
gradually  degenerated  in  size  and  symmetry ;  for 
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although  they  are  still  tolerably  well  formed,  yet 
there  are  among  them  none  of  those  perfectly  symme- 
trical and  beautiful  models  for  statuary  which  are 
common  among  vegetable-eaters  in  the  rude  state  of 
life. 

!)74.  In  contemplating  the  effect  of  pure  vegetable 
diet  in  the  development  and  synunetry  of  the  human 
body,  it  is  necessary,  as  I  have  repeatedly  remarked 
(872,  etc.))  to  be  exceedingly  on  our  guard  lest  we 
be  deceived  by  the  numerous  disturbing  and  modify- 
ing causes  which  almost  \iniversally  operate  in  the 
various  conditions  of  mankind  (76!)). 

975.  As  we  have  already  seen  (700),  all  the  an- 
cient histories  and  traditions  of  our  species  inform  us 
that  vegetable  suljstances  constituted  the  whole  food 
of  the  primitive  inhabitants  of  the  earth,  and  that 
the  human  race  at  that  early  period  were  exceedingly 
vigorous,  athletic,  of  full  development,  and  symme- 
trical. I  am,  however,  by  no  m  ans  inclined  to  as- 
sert and  vindicate  the  notion  that  our  first  parent, 
when  compared  with  the  present  inhabitants  of  the 
earth,  was  a  huge  giant,  nor  that  his  immediate  pos- 
terity were  of  mammoth  size.  There  may  have  been, 
in  the  earliest  generations  of  our  species,  when  the 
physiological  powers  of  the  human  body  were  most 
vigorous  and  least  impaired,  some  wonderful  mcm- 
strosities  in  size,  as  well  as  in  other  respects,  pro- 
duced by  some  of  the  freaks  of  nature,  under  the 
action  of  disturbing  causes  peculiar  to  those  times 
(953).  Nor  does  the  fact  that  no  such  mammoth  re- 
mains of  man  have  been  discovered,  prove  that  no 
such  mammoth  forms  of  man  ever  existed.  Neither, 
as  we  have  seen  (931),  does  the  fact  that  other  ani- 
mals, found  in  what  is  commonly  called  a  state  of  na- 
ture, may  often  be  considerably  improved  in  size  and 
symmetry,  and  many  other  qualities,  by  cultivation, 
afford  the  unequivocal  evidence  of  analogy  that  the 
original  size  and  symmetry  of  man  were  such  as  to 
admit  of  considerable  improvement  by  cultivation, 
because,  with  very  few  exceptions  indeed,  if  any,  it 
is  a  matter  of  entire  uncertainty  whether  any  of  the 
animals  at  present  inhabiting  the  earth's  surface  are 
truly  and  perfectly  in  their  original  state  of  nature. 
The  horse,  for  instance,  had  originally  some  native 
spot,  whose  climate  and  soil  and  productions  were 
best  adapted  to  the  physiological  interests  of  his  na- 
ture. If,  therefore,  the  horse  species  become  dis- 
persed over  the  globe,  climate  and  other  circum- 
stances mtist  necessarily  so  affect  their  physiological 
powers,  as  in  time  considerably  to  diminish  the  size 
and  impair  the  symmetry  and  other  qualities  of  dif- 
ferent portions  of  the  species,  and  thus  produce 
strongly-marked  varieties  of  the  same  species.  If, 
then,  we  take  some  of  the  most  degenerate  varieties 
of  this  species  of  animals,  and  by  cultivation  greatly 
improve  their  size,  symmetry,  and  other  qualities,  the 
fact  affords  no  unequivocal  evidence  of  analogy  that 
the  original  form  of  man  admitted  of  similar  improve- 
ment. 

976.  I  do  not  pretend  to  know,  nor  shall  I  contend, 
that  the  original  size  of  man  very  much  exceeded  the 
average  size  of  the  race  for  two  or  three  thousand 
years  past ;  but  I  insist  upon  it  that  we  have  every 
reason  to  be'ieve  (917)  that  the  original  form  of  mail 
was  perfectly  symmetrical  and  beautiful,  and  that  if 
all  the  physiological  laws  of  human  nature  were  per- 
fectly and  permanently  fulfilled,  the  symmetry  and 
beauty  of  the  original  model  would  be  preserved  in 
the  posterity  (969) ;  and  that  a  well-chosen  vegetable 
diet  is  more  conducive  to  such  effects  than  animal 
food  or  flesh-meat  (964).  The  sacred  scriptures,  in 
at  least  one  instance,  clearly  and  fully  set  forth  this 
same  doctrine. 

677-  During  the  Babylonish  captivity  of  the  Jews, 
Nebuchadnezi,ar,  the  king  of  Babylon,  commanded 
one  of  his  officers  to  select  from  the  children  of  Israel 
a  number  of  such  as  had  no  blemish  (923),  but  were 


well-favored  and  skilful  in  all  wisdom,  and  cunning 
in  knowledge,  and  understanding  science,  and  such 
as  had  ability  in  them  to  stand  in  the  king's  palace, 
and  whom  they  might  teach  the  learning  and  the 
tongue  of  the  ChaMeans.  And  the  king  appointed 
them  a  daily  provision  of  the  king's  food,  and  of  tlie 
wine  which  he  drank ;  so  nourishing  them  three 
years,  that  at  the  end  thereof  they  might  stand  before 
the  king.  Among  the  number  thus  selected  were 
Daniel  and  his  three  friends,  best  known  by  the 
names,  Shadrach,  Meshach,  and  Abednego.  But 
Daniel  purposed  in  his  heart  that  he  would  not  defile 
himself  with  the  portion  of  the  king's  food,  nor  with 
the  wine  which  he  drank.  Therefore  he  requested  j 
of  the  king's  officer  that  he  might  not  be  obliged  to 
partake  of  the  royal  provisions.  But  the  officer  re- 
plied, '  I  fear  my  lord  the  king,  who  hath  appointed 
your  food  and  your  drink  ;  for  why  should  he  see 
your  faces  worse  looking  than  the  children  which  are 
of  your  sort  ?  then  shall  ye  make  me  endanger  my 
head  to  the  king.'  Daniel  said  to  the  officer,  '  Prove 
us,  I  beseech  thee,  ten  days  ;  and  let  them  give  us 
pulse  to  eat  and  water  to  drink,  then  let  our  counten- 
ances be  compared  with  the  countenances  of  those 
that  eat  of  the  portion  of  the  king's  food,  and  as  thou 
seest,  deal  with  us.'  So  the  officer  complied  with 
Daniel's  request,  and  proved  him  and  his  three  friends, 
ten  days  ;  and  at  the  end  of  the  ten  days  their  coun- 
tenances appeared  fairer  and  fatter  in  flesh  than  all 
the  children  which  did  eat  the  portion  of  the  king's 
food.  So  the  officer  took  away  the  portion  of  the  food 
and  the  wine  appointed  for  their  sustenance,  and  gave 
them  pulse.  And  God  gave  the  four  children  know- 
ledge, and  skill  in  all  learning  and  wisdom ;  and 
when  the  time  arrived  for  them  to  appear  before  the 
king,  they  were  brought  into  his  presence,  and  the 
king  communed  with  them  ;  and  among  them  all  was 
found  none  like  Daniel  and  his  three  friends ;  there- 
fore stood  they  before  the  king  ;  and  in  all  matters  of 
wisdom  and  understanding  that  the  king  inquired  of 
them,  he  found  them  ten  times  better  than  all  the 
magicians  and  astrologers  that  were  in  all  his  realm. 
And  Daniel  continued  even  unto  the  first  year  of  king 
Cyrus.* 

978.  The  lovers  of  flesh,  with  an  intention  to  dodge 
the  obvious  inference  of  this  statement,  assert  that  a 
miracle  was  performed  in  the  case;  because,  say  they, 
no  kind  of  food  could  naturally  produce  such  a  very 
marked  effect  in  so  short  a  time.  To  this  I  reply,  that 
the  case  presents  no  necessity  for  a  miracle,  and  af- 
fords no  evidence  of  a  miracle,  and  it  is  contrary  to  all 
sound  rules  of  Biblical  interpretation  to  assume  the  fact 
of  a  miracle  where  both  the  necessity  for  and  evidence 
of  one  are  wanting.  There  is  no  evidence  in  the  case 
that  any  considerable  change  took  place  in  the  appear- 
ance of  Daniel  and  his  three  friends  in  the  ten  days 
during  which  they  were  proved  ;  but  all  the  evidence 
in  the  case  leads  us  naturally  to  the  conclusion  that 
Daniel  and  his  three  friends  had  long,  if  not  always, 
subsisted  on  pulse  and  water,  or  a  diet  of  a  similar 
kind,  and  that  now,  instead  of  adopting  a  new  diet, 
they  simply  continued  on  their  previous  habit  of 
living,  to  which  they  were  indebted  for  that  i-emark- 
able  fairness  and  comeliness,  as  well  as  wisdom  and 
understanding,  for  which  they  were  at  first  selected  by 
the  king's  officer,  and  at  the  end  of  the  ten  days,  they 
had  perhaps  somewhat  improved,  by  special  care,  in 
the  fairness  and  plumpness  and  comeliness  of  their 
countenance  for  which  thev  »ere  distinguished  when 
first  selected;  whilst  the  rest  of  the  selected  Jews 
making  a  considerable  change  in  their  diet,  at  the  end 
of  the  first  ten  days  probably  did  not  appear  so  well 
for  it,  and  thus  produced  a  stronger  contrast  between 
their  countenances  and  those  of  Daniel  and  his  three 
friends.  But  if  a  miracle  be  admitted  in  the  case,  it 
only  goes  still  more  strongly,  if  possible,  to  establish 
*  Daniel  i.  3—21. 
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the  principles  for  which  I  contend,  for  it  proves  the 
divine  authority  for  the  truth  of  those  principles  by 
miraculous  evidence. 

979.  It  is  not,  however,  necessary  for  us  to  seek 
for  illustrations  of  these  principles  in  the  history  of 
ancient  times.  The  facts  of  modern  history  are  sufB- 
cient  for  all  our  purposes.  liet  us  contemplate  them 
for  a  few  minutes  as  collected  and  arranged  hy  Dr. 
Lamb;  remembering,  however,  that  the  statements 
which  he  makes  relate  to  a  condition  of  things  which, 
in  many  instances,  has  undergone  a  considerable 
change  within  a  few  years  past. 

a  '  The  natives  of  Otaheite,'  says  Dr.  Lamb, 
'  though  they  use  both  flesh  and  fish  in  moderate 
quantities,  draw  their  principal  subsistence  directly 
from  the  soil,  practising  agriculture  in  no  mean  de- 
gree of  perfection.  Of  all  the  food  of  these  people,  it 
has  been  said  that  at  least  four-fifths  was  vegetable, 
and  a  large  portion  of  that  was  unchanged  by  culin- 
ary preparations.  Dr.  Foster  gives  the  following  des- 
cription of  the  bodllv  organization  of  the  better  sort 
of  these  islanders.  '  The  features  of  the  face  were 
generally  regular,  soft,  and  beautiful ;  the  nose  some- 
thing broad  below;  the  chin  is  overspread  and  dark- 
ened by  a  fine  beard.  The  women  have  an  open 
cheerful  countenance;  a  full,  bright  and  sparkling 
eye  ;  the  face  more  round  than  oval ;  the  features  ar- 
ranged with  uncommon  symmetry,  and  heightened 
and  improved  by  a  smile  which  beggars  all  descrip- 
tion. The  rest  of  the  body  above  the  waist  is  well 
proportioned,  included  in  the  most  beautiful,  soft  out- 
line ;  and  sometimes  extremely  feminine.  The  com- 
mon people  are  likewise,  in  general,  well-built  and 
proportioned,  but  more  active,  and  with  limbs  and 
joints  delicately  shaped.  The  arms,  hands,  and  fin- 
gers of  some,  are  so  exquisitely  delicate  and  beautiful, 
that  they  would  do  honor  to  a  Venus  de  ftledicis.'* 

b.  '  The  inhabitants  of  the  Marquesas  are  acknow- 
ledged b\'  ihe  current  testimony  of  all  voyagers  to  be 
a  still  more  beautiful  race.  And  it  niay  be  said  in 
general  of  the  inhabitants  of  the  other  Society  Islands 
— the  Friendly  Islands,  Tanna,  New  Caledonia, 
the  Sandwich  Islands  (in  all  of  which  the  natives  sub- 
sist chiefly  on  vegetables) — that  they  have  a  bodily 
organization  of  a  high  degree  of  perfection.' 

c.  'Judging  from  the  accounts  of  all  navigators  who 
have  visited  the  Friendly  and  Society  Isles,  I  am  in- 
clined  to  think,'  says  a  recent  voyager,  '  that  the  peo- 
ple of  the  .Marquesas  and  Washington  Islands  excel 
in  beauty  and  grandeur  of  form,  in  regularity  of 
features,  and  of  color,  all  the  other  South  Sea  Island- 
ers. The  men  are  almost  all  tall,  robust,  and  well 
made.  We  did  not  see  a  single  cripple  nor  deformed 
person ;  but  such  general  beauty  and  regularity  of 
form,  that  it  greatly  excited  our  astonishment.  Many 
of  them  might  very  well  have  been  placed  by  the  side 
of  the  most  celebrated  masterpieces  of  antiquity,  and 
they  would  have  lost  nothing  by  the  comparison. 
One  man,  a  native  of  Nukahiwa,  whom  he  carefully 
measured,  corresponded  perfectly,  in  every  part,  with 
the  Appollo  Belvidere.  The  food  of  these  people  con- 
sists of  bread-fruit,  cocoa-nuts,  bananas,  yams,  batta- 
tas,  etc.,  and  mostly  in  a  natural  state.'f 

980.  Dr.  Lamb  has  also  with  great  propriety  in- 
stit\ited  a  comparison  between  tribes  living  nearly  in 
the  same  climate,  and  with  no  other  difference  of  gen- 
eral condition  and  habit  than  in  what  concerns  their 
food. 

a.  '  We  may  select  for  this  purpose,'  savs  he,  '  the 
New  Zealanders  and  New  Hollanders.  Both  of  these 
nations  are  destitute  of  domestic  animals,  both  draw 
a  considerable  portion  of  their  subsistence  from  the 
sea,  and  both  live  in  a  climate  sufficiently  mild,  and 
nearly  equally  removed  from  the  equator.  But  the 
N  ew  Zealander  cultivates  the  soil,  from  which  he 
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draws  perhaps  one-half  of  his  stibsistence.  The  New- 
Hollander  uses  no  vegetables  except  what  he  picks  up 
accidentally,  the  spontaneous  produce  of  the  earth. 
A  few  berries,  the  yam,  the  fern-root,  the  flowers  of 
the  difi^eient  banksias,  with  at  times  some  honey, 
make  up  his  whole  catalogue  of  substances  from  the 
vegetable  kingdom.  The  whole  quantity  is  of  course 
very  small.  The  consequence  is,  the  New  Zealander 
enjoys  a  good  organization,  but  the  New  Hollander 
is  defective.  Their  size,  says  Dr.  Foster,  of  the  for- 
mer,  is  generally  tall ;  their  body  strong 'and  formed 
for  fatigue  ;  their  limbs  proportioned  and  well  knit. 
Of  the  latter,  Collins  testifies  that  in  general,  indeed 
almost  universally,  the  limbs  of  these  people  were 
small;  of  most  of  them,  the  arms,  legs,  and  thighs 
were  very  thin.'  ' 
b.  '  The  Calmucks  and  the  Circassians  are  not  re- 
mote  from  each  other,  but  wonderfully  different  in 
their  form  and  physiognomy.  The  portrait  of  the  for. 
mer  is  thus  drawn  by  Dr.  Clarke.  Xothing  is  more 
hideous  than  a  Cahnuck.  High,  prominent,  and 
broad  cheek  bones  ;  very  little  eyes  widely  separated 
from  each  other;  a  flat  and  broad  nose;  coarse, 
greasy,  and  jet-black  hair;  scarcely  any  eyebrow; 
and  enormous,  prominent  ears,  compose  no  very  in- 
viting countenance.  And  so  horrible  and  coarse  was 
the  appearance  of  the  women,  that  it  was  difficult  to 
distinguish  the  sex.  Of  the  Circassians,  we  have 
from  the  pen  of  the  same  writer  the  following  des- 
cription. '  The  beauty  of  features  and  form  for 
which  the  Circassians  have  been  so  long  celebrated, 
is  certainly  prevalent  among  them.  Their  noses  are 
aquiline,  their  eyebrows  arched  and  regular,  their 
mouths  small,  their  teeth  are  remarkably  white,  and 
their  ears  are  not  so  large  nor  so  prominent  as  among 
the  Tartars  ;  although  from  wearing  the  head  iilways 
shaven,  they  appear  to  disadvantage  according  to  our 
European  notions.  They  are  well  shaped  and  very 
active,  being  generally  of  the  middle  size,  seldom  ex- 
ceeding five  feet  eight  or  nine  inches.  Their  women 
are  the  most  beautiful  perhaps  in  the  world  ;  of  en- 
chanting perfection  of  countenance,  and  very  delicate 
features.  Those  whom  we  saw,  the  accidental  cap- 
tives of  war,  were  remarkably  handsome.  The  most 
chdsen  works  of  the  best  painters,  representing  a 
Hector  or  a  Helen,  do  not  display  greater  beauty 
than  we  beheld  even  in  the  prisons  of  Ekaterinadara, 
where  wounded  Circassians,  male  and  female,  loaded 
with  fetters  and  huddled  together,  were  pining  with 
sickness  and  sorrow.'* 

0.  'Few  will  hesitate,'  says  Dr.  Lamb,  'to  pro- 
nounce that  this  ugliness  of  the  Calmucks  is  the  natu- 
ral consequence  of  their  diet.  The  horse  is  to  the 
Calmuck,  what  the  rein-deer  is  to  the  Laplander— 
his  slave  in  life,  and  his  food  after  death.  But  besides 
horse-flesh,  which  he  often  eats  raw,  the  Calmuck 
devours,  indiscriminately,  every  animal  he  can  kill; 
horses,  dogs,  cats,  marrots,  rats,  etc.,  and  even  in  a 
carrion  state.  Of  the  Circassians  we  know  little, 
except  that  they  subsist  chiefly  by  agriculture.  Their 
country  is  cultivated  like  a  garden  ;  and  the  remark- 
able whiteness  and  regularity  of  their  teeth  indicate 
great  purity  both  of  the  solid  and  fluid  matter  which 
enters  into  their  diet. 

d.  Lewis  and  Clark  found  a  tribe  of  Indians  on  the 
banks  of  the  Missouri,  called  the  Ricaras.  They 
cultivated  the  earth,  and  raised  corn,  maize,  and  other 
produce,  in  quantities  suflicient  both  for  their  own 
consumption,  and  for  sale,  and  exchange  with  their 
Neighbors.  They  drank  only  water.  This  tribe  was 
distmguished  for  the  beauty  of  their  persons  :  the 
men  were  tall  and  well  proportioned,  and  the  women 
were  tall  and  handsome. 'f 

•  It  should  be  remembered  that  the  utmost  Bttention  is  devoted 
to  the  cultivation  of  bodily  symmetry  and  beauty  among  the  Cir- 
cassians. 

f  Lamb's  Reports,  p.  218. 
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e.  '  The  Laplanders  are  of  a  dwarfish  stature.  It 
may  be  thought  that  this  is  the  effect  of  the  rigors  of 
their  polar  cold.  But  we  find  interspersed  among 
them,  and  inhabiting  the  very  same  country,  numer. 
ous  families  of  industrious  Finns,  who  cultivate  the 
earth,  and  subsist  chiefly  on  its  produce  ;  and  this  race, 
though  they  remain  for  centuries  in  the  same  country, 
do  not  appear  to  be  in  the  least  smaller  than  the 
Swedes  or  Norwegians.  This  difference,  therefore, 
between  the  Finns  and  the  Laplanders,  must  be  at- 
tributed mainly  or  entirely  to  diet.' 

/.  'Finally,'  says  Dr,  Lamb,  'there  is  every  reason 
to  believe,  and  particularly  from  the  observations  of 
the  navigators  in  the  Pacific  Ocean,  that  those  races 
of  men  who  admit  into  their  nutriment  a  large  propor- 
tion of  fruit  and  recent  vegetable  matter  unchanged 
by  culinary  art,  have  a  form  of  body  the  largest,  of 
the  most  perfect  proportions,  and  the  greatest  beauty; 
that  they  have  the  greatest  strength  and  activity,  and 
probably  that  they  enjoy  the  best  health.'  * 

981.  The  peasantry  of  Lancashire  and  Cheshire, 
who  live  principally  on  potatoes  and  buttermilk,  are 
celebrated  as  the  handsomest  race  in  England.  Two 
or  three  millions  of  the  inhabitants  of  Ireland  subsist 
in  the  same  way ;  and  probably  no  portion  of  the 
civilized  world  can  present  more  bodily  symmetry 
and  beauty  than  the  peasantry  of  Ireland  who  are  free 
from  the  use  of  narcotic  and  alcoholic  substances,  and 
of  temperate,  cleanly,  and  industrious  habits  (902). 
Adam  Smith,  in  his  Wealth  of  Nations,  says  that 
'the  most  beautiful  women  in  the  British  dominions 
are  said  to  be,  the  greater  part  of  them,  from  the  lower 
rank  of  people  in  Ireland,  who  are  generally  fed  with 
the  potato.' 

982.  The  interesting  natives  of  Pitcairn's  Island, 
who  sprung  from  the  mutineers  of  his  Britannic 
Majesty's  ship  Bounty,  strikingly  illustrate  the  prin- 
ciples before  us.  '  Yams  constitute  their  principal 
food,  either  boiled,  baked,  or  mixed  with  cocoa-nut, 
made  into  cakes,  and  eaten  with  molasses  extracted 
from  the  tea-root.  Taro-root  is  no  bad  substitute  for 
bread  ;  and  bananas,  plantains,  and  appoi,  are  whole- 
some and  nutritive  fruits.  The  common  beverage  is 
water ;  but  they  make  a  tea  from  the  tea-plant,  fla- 
vored with  ginger,  and  sweetened  with  the  juice  of 
the  sugar-cane.  They  but  seldom  kill  a  pig,  living 
mostly  on  fruit  and  vegetables.  With  this  simple  diet, 
early  rising,  and  taking  a  great  deal  of  exercise,  they 
are  subject  to  few  diseases  ;  and  Captain  Beechey  says 
they  are  certainly  a  finer  and  more  athletic  race  than 
is  usually  found  among  the  families  of  mankind.  The 
young  men,  all  born  on  the  island,  were  finely  formed, 
athletic,  and  handsome ;  their  countenances  open  and 
pleasing,  indicating  much  benevolence  and  goodness 
of  heart ;  but  the  young  women,  particularly,  were 
objects  of  attraction,  being  tall,  robust,  and  beautifully 
formed,  their  faces  beaming  with  smiles,  and  indica- 
ting unruffled  good  humor.  Their  teeth  are  described 
as  beautifully  white,  like  the  finest  ivory,  and  per- 
fectly regular,  without  a  single  exception.  Captain 
Pipon  thinks  that  from  these  fine  young  men,  and 
handsome,  well-formed  women,  there  may  be  expected 
to  arise  hereafter  in  this  little  colony,  a  race  of  people 
possessing  in  a  high  degree  the  physical  qualifications 
of  great  strength  united  with  symmetry  of  form  aad 
regularity  of  features.' 

983.  '  The  Indians  of  Mexico  on  the  Tobasco  River,' 
says  a  very  intelligent  gentleman,  who  has  resided  a 
number  of  years  among  them,  'subsist  almost  entirely 
on  vegetable  food ;  their  principal  article  of  diet  is 
Indian  corn.  Those  who  abstain  from  the  use  of 
ardent  spirit  are  muscular  and  strong,  and  among  them 
are  to  be  found  models  for  the  sculptor.' 

984.  'On  entering  the  cottage  of  the  Hermano 
Mayor,'  says  the  author  of  A  Year  in  Spain,  'he  came 
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to  the  door  to  receive  me,  signed  the  cross  over  my 
head,  and  pressed  my  hand  in  token  of  a  welcome  re- 
ception. Like  other  hermits,  the  Hermano  Mayor 
wore  a  large  garment  of  coarse  cloth,  girded  round 
the  middle  with  a  rope,  and  having  a  hood  for  the 
head.  The  only  covering  of  his  feet  consisted  of  a 
coarse  shoe  of  half-tanned  leather.  Yet  there  was 
something  in  his  appearance  which  would  have  ena- 
bled one  to  single  him  out,  at  once,  from  a  whole  fra- 
ternity. He  had  a  lofty  and  towering  form,  and  fea- 
tures of  the  noblest  mould.  I  cannot  tell  the  curious 
reader  how  long  his  beard  was,  for  after  descending  a 
reasonable  distance  along  the  chest,  it  returned  to  ex- 
pand itself  in  the  bosom  of  his  habit.  This  man  was 
such  a  one,  as,  in  any  dress  or  situation,  a  person 
would  have  turned  to  look  at  a  second  time;  but  as 
he  now  stood  before  me,  in  addition  to  the  effect  of 
his  apostolic  garment,  his  complexion  and  his  eye  had 
a  clearness  that  no  one  can  conceive,  who  is  not  fami- 
liar with  the  aspect  of  those  who  have  practised  a  long 
and  rigid  abstinence  from  animal  food  and  every  excit- 
ing aliment.  It  gives  a  lustre,  a  spiritual  intelligence 
to  the  countenance,  that  has  something  saint-like  and 
divine.' 

985.  Repeatedly  as  I  have  spoken  of  the  dangers  of 
deception  and  misapprehension  in  all  investigations  of 
this  kind  (766,  767,  768,  872,  887,  902,  967),  I  am  so 
extremely  unwilling  to  be  misled  or  to  mislead  any 
one,  that  I  feel  constrained  again  to  remark  that  a 
great  variety  of  modifying  causes  are  to  be  taken  into 
consideration,  when  we  attempt  to  test  physiological 
principles  by  the  apparent  facts  of  human  experience 
and  history.  Some  of  those  causes  are  detected  with 
great  difficulty;  and  it  is  still  more  difficult  to  estimate 
their  true  force  with  exactness  and  certainty.  As  I 
have  already  remarked  (872),  no  considerable  portion 
of  the  human  family  has  ever  adopted  and  permanent- 
ly pursued  a  mode  of  living  which  in  all  respects  was 
regulated  by  correct  physiological  principles  ;  and 
therefore,  no  human  experience  can  justly  be  consid- 
ered as  a  full  and  fair  test  of  such  principles.  Never- 
theless, the  principles  themselves  may  be  ascertained 
with  entire  certainty.  The  facts  which  have  been 
adduced  as  evidence  on  the  topic  before  us,  are  all  of 
them  to  be  regarded  as  in  some  measure  mixed  results. 
Flesh-eating  is  not  to  be  considered  as  the  exclusive 
cause  of  all  the  physical  and  physiological  facts  in  the 
history  of  those  who  subsist  on  animal  food  ;  other 
causes,  favorable  or  unfavorable  (767)  to  the  physio- 
logical interests  of  the  human  constitution,  univer- 
sally, and  in  some  instances  powerfully,  co-operate  ; 
and  all  this  is  true  of  those  who  subsist  on  vegetable 
food.  Human  history  as  it  is,  therefore,  when  taken 
in  the  detail,  is  of  little  value  to  physiological  science. 
Yet  when  taken  in  its  general  average,  and  correctly 
estimated,  its  evidence  becomes  very  conclusive.  If 
we  contemplate  flesh-eating  tribes  and  nations,  we 
find  some  individuals  comparatively  small  and  some 
comparatively  large,  some  comparatively  ill-formed 
and  some  comparatively  well-formed  ;  and  if  we  turn 
our  attention  to  vegetable-eating  nations,  we  find  the 
same  facts.  If  also  we  compare  vegetable-eaters  with 
flesh-eaters  in  the  detail,  we  find  some  of  the  former 
smaller  and  less  symmetrical  than  some  of  the  latter, 
and  the  contrary ;  and  from  such  views  we  are  led  to 
conclude  that  nothing  is  to  be  proved  from  human  ex- 
perience in  regard  to  the  natural  dietetic  character  of 
man,  except  that  he  is  made  to  eat  every  thing  with 
equal  advantage.  Yet  when  we  take  a  general  view, 
and  compare  average  results,  we  find  a  manifest  dif- 
ference, and  the  evidence  becomes  perfectly  conclusive. 
We  find  that  taking  all  flesh-eating  tribes  and  nations 
together,  though  some  of  them  whose  circumstances 
and  habits  are  most  favorable  to  the  physiological 
interests  of  the  human  constitution,  are  comparatively 
large  and  well-formed,  yet  as  a  general  average  they 
are  a  comparatively  small  and  ill-formed  race;  and 
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even  the  very  best  of  them  never  approach  to  any  thing 
like  complete  and  perfect  bodily  symmetry.  And  we 
find  that,  taking  all  vegetable-eating  nations  together, 
though  many  of  them,  from  their  excessive  use  of  nar- 
cotics  (903),  and  from  other  bad  habits  and  unfavor- 
able circumstances  (902),  are  comparatively  small  and 
ill-formed,  yet  as  a  general  average,  they  are  a  larger 
and  much  better  formed  race  than  the  flesh-eaters  ; 
and  it  is  only  among  those  tribes  and  nations  whose 
general  habits  are  simple  and  temperate,  and  who  sub- 
sist on  a  pure  vegetable  and  water  diet,  that  the  most 
perfect  specimens  of  human  symmetry  and  beauty  are 
found ;  and  here  they  are  very  numerous,  and  defor- 
mity is  very  rare  (1030). 

986.  It  is  unquestionably  true,  that  if  an  individual 
be  led  on  flesh,  with  a  regimen  in  all  other  respects 
correct,  and  if  from  infancy  up  to  manhood  he  be  care- 
fully trained  with  reference  to  bodily  development 
and  symmetry  and  beauty,  he  will  be  much  better 
formed  than  one  who  subsists  wholly  on  vegetable  food, 
but  whose  habits  and  circumstances  are  in  most  or  all 
other  respects  unfavorable  to  the  symmetrical  develop- 
ment of  his  body.  But  all  other  things  being  equal, 
it  is  entirely  certain  that,  as  a  permanent  fact  extend- 
ing from  generation  to  generation,  pure,  well-chosen 
vegetable  food  will  better  sustain  the  human  constitu- 
tion in  all  its  powers,  and  more  healthfully  and  sym- 
metrically develop  the  body,  than  a  diet  consisting  of 
any  portion  of  flesh-meat  (916). 


LECTURE  XVI. 

Comparative  effects  sf  vegetable  and  animal  food  on  the  human 
body,  with  reference  to  suppleness,  activity,  agility,  vigor,  abil- 
ity to  endure  protracted  efforts,  etc. — Relative  proportion  and 
conditions  of  the  solids  and  fluids  with  reference  to  suppleness, 
activity,  etc. — Causes  that  render  the  solids  rigid  and  unyield- 
ing—Comparative rapidity  of  the  pulse  in  flesh  and  vegetable 
eaters — Illustrations  of  suppleness — various  instances — Qualify- 
ing causes— Vegetable  and  animal  food  in  relation  to  strength — 
Mechanical  and  physiological  elements  of  voluntary  power — 
Nervous  stimulus  of  voluntary  action — Relations  between  the 
functions  of  the  arterial  system  and  the  physiological  power  of 
voluntary  action — Law  of  muscular  development  and  action — 
Permanency  of  the  power  of  voluntary  action— Qualifying  cir- 
cumstances and  conditions — Training  of  the  ancient  athletse — 
Strength  of  the  lion  and  rhinoceros — Jewish,  Persian,  Greek, 
and  Roman  soldiers — Russian  and  Polish  soldiers— Peruvian 
soldiers,  native  Indians,  etc. — Natives  of  India  generally — The 
Hindoos,  their  dietetic  and  other  habits,  their  general  condition 
— Hindoos  from  the  mountains  and  Hindoo  couriers — The  Bur- 
mese, their  habits,  etc. — Chinese,  their  dietetic  and  other  habits, 
etc. — Egyptians,  their  dietetic  and  other  habits — Natives  of  in- 
terior Africa — Natives  of  Pitcairn's  Island — Spaniards  of  South 
America — Porters  and  laborers  of  various  countries  and  islands 
— Irish  porters  and  coal-heavers — Porters  of  Smyrna — John  of 
Thessaly — Benjamin  Howland — Brindly,  the  English  engineer's 
testimony — General  conclusion. 

987.  Still  pursuing  the  physiological  evidence  in 
relation  to  the  natural  dietetic  character  of  man,  we 
are  next  led  to  contemplate  the  comparative  effects  of 
vegetable  and  animal  food  on  the  human  body,  with 
reference  to  suppleness,  activity,  agility,  vigor,  ability 
to  endure  protracted  effort,  etc. 

988.  We  have  seen  (146)  that  all  the  solids  of  the 
human  body  are  formed  from  fluids  ;  that  in  the  early 
stage  of  infancy  the  solids  are  extremely  soft  and  pul- 
py, and  the  proportion  of  the  fluids  is  very  great  to 
that  of  the  solids  (674)  ;  and  that  as  life  advances, 
even  under  the  strictest  obedience  of  the  physiologi- 
cal laws  of  the  system,  the  solids  gradually  become 
more  consistent,  dry,  and  rigid ;  and  the  proportion 
of  the  solids  gradually  increases  on  that  of  the  fluids 
(678) ;  and  the  cartilages  (185),  ligaments  (188),  and 
tendons  (195),  by  degrees  become  more  dry  and  hard 
and  less  flexible  and  elastic,  and  the  muscles  more 
rigid  and  unyielding  (200);  and  hence  the  body, 
which  in  childhood  is  exceedingly  supple  and  nimble 
and  elastic,  becomes  stiflf  and  clumsy  and  inelastic  in 
old  age. 
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989.  Now  it  is  very  obvious  that  the  more  rapidly 
we  hasten  on  these'  changes  (681),  the  sooner  the 
body  loses  its  suppleness  and  elasticit}'-,  and  becomes 
stiff  and  unyielding;  and  hence,  habitual  spirit-drink- 
ers and  those  who  indulge  freely  in  the  various  stim- 
ulantsand  heating  condiments  which  so  greatly  abound 
and  are  considered  so  essential  to  comfort  and  almost 
to  existence  in  civic  life,  become  stiff  and  clumsy  much 
earlier  in  life  than  those  who  refrain  from  the  use  of 
such  things. 

990.  It  is  a  general  physiological  law,  therefore, 
that  the  more  stimulating  and  heating  the  diet,  the 
more  rapidly  the  changes  in  the  relative  proportion 

and  conditions  of  the  solids  and  fluids  take  place,  

the  more  rapidly  the  solids  become  dry,  inflexible,  in- 
elastic, rigid  and  unyielding,  and  the  body  loses  its 
suppleness  and  activity.  Hence,  flesh-meat  is  not  so 
conducive  to  suppleness,  agility,  grace,  etc.,  as  proper 
vegetable  food  (909). 

991.  Scientific  experiment  has  fully  proved  that 
much  more  of  the  oxygen  of  the  atmosphere  is  consu- 
med in  respiration  (472),  by  the  same  individual, 
during  the  digestion  of  flesh-meat,  than  during  the 
digestion  of  proper  vegetable  food ;  and  the  temper- 
ature of  the  stomach  is  considerably  higher  (434)  in 
the  former  case  than  in  the  latter.  And,  as  we  have 
seen  (909),  it  is  a  fully  ascertained  fact  of  great  inter- 
est and  importance,  that  the  most  hale,  vigorous,  ac 
tive,  and  athletic  men,  who  habitually  subsist  on  pure 
vegetable  food  and  water,  have  a  much  cooler  skin 
and  a  much  slower  pulse  than  those  who  live  on  a 
mixed  diet  of  vegetable  and  animal  food.  It  was 
found  on  careful  and  repeated  examination  in  differ- 
ent parts  of  the  day,  that  the  skin  of  the  remarkably 
healthy  and  robust  young  men  of  Pitcairn's  Island, 
always  felt  cold  in  comparison  with  that  of  the  Euro- 
peans, and  that  the  pulse  of  the  former  was  from  ten 
to  twenty  beats  in  a  minute  slower  than  that  of  the 
latter  (982). 

992.  According  to  every  known  physiological  prin- 
ciple, therefore,  we  are  led  to  the  conclusion  from  a 
priori  reasoning,  that  proper  vegetable  food  is  more 
conducive  to  the  suppleness,  activit)',  agility,  and 
gracefulness  of  the  human  body,  than  flesh-meat ;  and 
all  facts  in  the  history  of  man,  in  relation  to  this  point, 
when  properly  ascertained,  will  be  found  to  agree 
most  strictly  with  the  physiological  principles  which 
I  have  advanced.  Indeed,  this  is  so  obviously  true, 
that  it  is  hardly  necessary  to  adduce  any  facts'  in  ex- 
emplification of  it.  I  shall  therefore  present  but  a 
few. 

993.  'A  mulatto  girl,'  says  George  Paine,  Esq., 
of  Providence,  R.  I.,»  '  came  to  live  in  my  family  in 
her  twelfth  year ;  previously  to  this,  she  had  remain- 
ed at  home  with  her  parents,  who  were  very  poor. 
She  had  always  lived  in  the  plainest,  simplest,  and 
coarsest  manner.  During  her  summers  she  had  sub- 
sisted  almost  entirely  on  fruit,  in  its  natural  state ; 
and  through  the  whole  year  she  ate  very  little  except 
the  plainest  vegetable  food.  On  very  rare  occasions 
she  ate  a  little  flesh,  but  not  enough  "to  render  it  in 
any  proper  sense,  a  part  of  her  diet.  She  drank  water 
exclusively,  and  slept  on  straw.  When  she  first  came 
to  live  with  me,  her  suppleness,  activity,  agility,  and 
strength,  so  far  exceeded  any  thing  that  we  ha'd  ever 
seen  before  in  such  a  child,  that  she  absolutely  filled 
us  with  astonishment  by  her  feats.  Of  her  own  ac- 
cord she  was  up  in  the  morning  as  soon  as  it  was  light, 
and  wherever  she  went  she  always  went  upon  the 
run,  and  with  the  nimbleness  and  fleetness  of  a  deer. 
In  all  her  movements  she  exhibited  uncommon  natu- 
ral ease  and  gracefulness,  and  in  her  muscular  efforts  I 
she  evinced  a  surprising  degree  of  strength.  She 
would,  for  our  amusement,  often  throw  herself  down 
at  length  in  the  grass,  and  imitate  the  motions  of  a 

♦  This  statement  was  made  in  1831.   Mr.  Paine  has    nee  de- 
ceased. 
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8nake  so  exceedingly  like  a  snake,  that  it  sometimes 
gave  one  very  unpleasant  feelings  to  look  at  lier;  and 
in  a  great  variety  of  ways  she  exiiibited  the  most 
wonderful  suppleness,  nimbleness,  and  agility,  that  I 
ever  beheld  in  a  human  body.  Her  mind  seemed  to 
be  as  active  and  vigoro\is  as  her  body.  Her  powers 
of  mental  apprehension  and  retention,  and  faci-tious- 
ness  and  wit,  were  a  continual  source  of  surprise  and 
amusement  to  tis.  On  coming  into  my  family  she 
began  gradually  to  accustom  herself  to  flesh-meal, 
and  in  the  course  of  two  or  three  montlis  slie  became 
very  fond  of  it,  and  ate  it  very  freely.  And  to  our 
astonishment — for  we  could  not  then  account  for  the 
change — in  less  than  six  months,  all  her  remarkable 
suppleness,  activity,  and  agility,  were  gone,  and  she 
had  become  exceedingly  sluggish,  heavy,  and  stupid. 
We  could  not  get  her  up  in  the  morning  until  \)reak- 
fast-time,  without  special  and  direct  means  ;  all  her 
movements  became  slow,  heaw,  and  sluggish,  indicat- 
ing great  indolence  ;  and  her  mind  became  as  stupid 
and  inactive  as  her  body  :  and  such  she  has  ever  re- 
mained since,  being  now  lifteen  years  old.' 

994.  '  I  took  a  boy  from  the  Alms  House,  in  the 
year  1827,'  says  Mr.  Thomas  H.  Burling,  of  West- 
chester county.  New  York.  '  He  was  then  in  his 
thirteenth  year,  and  had  always  before  this  subsisted 
entirely  on  vegetable  food.  When  he  first  came  to 
my  house  he  was  very  remarkably  supple  and  nimble, 
and  would  throw  a  somerset  backwards  two  or  three 
times  in  succession  with  great  ease.  I  had  a  notion 
that  he  would  be  good  for  nothing  to  work  unless  he 
ate  flesh,  and  so  I  encouraged  and  urged  him  to  do  so. 
He  soon  became  fond  of  flesh,  and  ate  it  freely,  and 
in  less  than  six  weeks  he  became  so  clumsy,  that 
whenever  he  attempted  to  throw  a  somerset  he  fell 
like  a  log.' 

995.  The  interesting  young  natives  of  Pitcairn's 
Island  exhibited  the  same  qualities  in  a  vei-y  re- 
markable manner.  '  A  young  girl,'  says  Captain 
Pipon,  '  accompanied  us  to  the  boat,  carrying  on  her 
shoulders  as  a  present,  a  large  basket  of  yams,  over 
such  roads,  and  down  such  precip  ces,  as  were  hardly 
passable  by  any  creatures  except  goats,  and  over 
which  we  could  scarcely  scramble  with  the  help  of 
our  hands.  Yet  with  this  load  on  her  shoulders,  she 
skipped  from  rock  to  rock  like  a  young  roe.'  Capt. 
Beechey  testifies  to  the  same  suppleness  and  agility  in 
all  the  youth  of  the  island  (982). 

996.  The  Greek  peasantry  and  the  lazzaroni  of 
Naples,  who  subsist  on  the  simplest  and  plainest  ve- 
getable diet,  are  distinguished  for  their  suppleness, 
activity,  and  grace  (1942). 

997.  '  I  returned  from  Greece  with  Captain  Floyd 
in  the  ship  Factor,'  says  the  venerable  Judge  Wood- 
rufi",  of  Connecticut,  who  went  out  as  the  agent  ot 
the  New  York  Committee  for  the  relief  of  the  Greeks. 
'  There  came  over  with  us  to  New  York,  as  one  of  the 
ship's  crew,  a  Greek  youth,  a  native  of  Thessaly, 
whom  we  called  John.  He  was  nineteen  years  old. 
He  had  from  his  childhood  been  driven  about  among 
the  Turks,  almost  in  the  condition  of  a  dumb  beast, 
and  subsisted  on  the  plainest,  simplest,  and  coarsest 
vegetable  food,  mostly  in  a  natural  state,  and  chiefly 
fruit.  His  nimbleness  and  agility  far  exceeded  any 
thing  that  I  ever  before  saw  in  a  human  being. 
Without  exaggeration  I  can  truly  say,  that  he  would 
run  up  and  down  the  shrouds,  and  out  on  the  yards, 
and  jump  about  on  the  rigging,  with  all  the  nimble- 
ness and  rapidity  of  a  squirrel.  Indeed,  his  exploits 
of  nimbleness  upon  the  rigging  often  filled  me  with 
amazement,  which  was  sometimes  mingled  with  fear 
for  his  safety.' 

998.  The  wild  men  found  at  diiferent  times  in  the 
forests  in  Europe,  and  who  in  their  rude  state  sub- 
sisted entirely  on  fruits  and  vegetables,  have  all  been 
remarkable  for  their  natural  suppleness  and  activity. 
The  wild  girl  that  was  found  in  the  forest,  would  run 


up  trees  and  leap  from  branch  to  branch  and  from 
tree  to  tree,  with  the  nimbleness  of  a  squirrel ;  but 
she  lost  all  this  remarkable  suppleness  and  activity 
when  she  became  accustomed  to  eat  flesh. 

999.  Benjamin  Howland,  Esq.,  of  East  Greenwich,  I 
R.  I.,  was  quite  a  feeble  and  infirm  man  at  forty 
years  of  age.  He  abandoned  the  use  of  flesh-meat, 
and  took  to  a  plain,  simple,  and  unstimulating  vege- 
table diet.  He  soon  became  a  healthy  and  remarka- 
bly active  man  ;  and  now  at  the  age  of  eighty-two,* 
he  has  more  suppleness  and  agility  than  most  men  at 
fifty.  '  Few  young  young  men,  indeed,  walk  with  so 
quick  and  elastic  a  step  as  he  does.  When  crossing- 
the  fields,  if  a  fence  comes  in  his  way,  instead  of  pull- 
ing  it  down  or  crawling  clumsily  over  it,  he  places 
one  hand  on  the  top  of  it,  and  springs  over  it  like  an 
active  youth.'  The  same  ex])eriment  has  produced 
the  same  result  in  Thomas  Shillitoe,  of  England, "1- 
and  a  great  number  of  others  in  that  country  and  in 
America,  whom  I  might  mention,  but  it  is  unneces- 
sary. 

1000.  If  we  make  general  comparisons  between 
flesh-eating  and  vegetable-eating  tribes  or  nations, 
the  difterence  is  very  striking,  and  has  long  been  a 
subject  of  remark  by  travellers.  Those  portions  of 
the  human  family  which  subsist  mostly  on  flesh-meat, 
have  always  been  noted  for  their  sluggishness,  their 
indisposition  to  action,  and  their  indocility,  as  well  as 
their  savage  rudeness  ;  while  all  those  portions  of  the 
human  family  which  subsist  on  vegetable  food,  ex- 
cepting such  as  are  besotted  by  the  habitual  and  ex- 
cessive use  of  opium,  tobacco,  alcoholic  liquor,  and 
other  intoxicating  substances  (768),  have  always  been 
noted  for  their  cheerfulness,  vivacity,  activity,  grace- 
fulness, and  urbanity.  The  natives  of  Hindostan 
and  Java,  when  temperate  and  regular  in  their  habits, 
are  remarkable  for  their  suppleness,  dexterity,  agility, 
and  gracefulness  of  movement  (1026). 

1001.  In  regard  to  this  topic  of  investigation,  how- 
ever, as  well  as  to  the  preceding  one  (985),  it  must 
be  remembered  that  there  are  many  circumstances 
and  modifying  causes  to  be  kept  in  view.  If  an  indi- 
vidual subsists  mostly  on  flesh,  drinks  only  water, 
sleeps  on  a  hard  bed,  spends  most  of  his  time  in  the 
open  air,  has  considerai)le  active  exercise,  and  is  al- 
ways strictly  temperate  in  the  quantity  of  his  food,  he 
will  be  far  more  supple  and  active  than  one  who  lives 
in  the  ordinary  mode  of  civic  life  on  vegetable  food, 
and  eats  freely.  However  correct  and  pure  our  diet 
may  be  in  quality,  if  we  run  to  excess  in  quantity,  we 
are  proportionately  less  supple  and  active  than  we 
should  be  if  we  never  exceeded  the  real  wants  of  the 
vital  economy.  I  once  knew  a  vegetable-eater  who 
was  an  expert  gymnast;  he  indulged  in  over-eating 
for  about  one  week,  and  became  so  clumsy  and  lost 
so  much  muscular  power,  that  he  could  not  go  through 
his  ordinary  feats.  He  then  fasted  twenty-four  hours, 
and  without  breaking  his  fast  went  to  his  gymnasium 
and  performed  all  his  feats  with  the  greatest  ease  and 
agility. 

1002.  It  is  true  also  that  some  individna's,  by  con- 
stantly practising  certain  feats,  learn  to  exhibit  extra- 
ordinary suppleness  and  agility  in  their  particular 
educated  modes  of  action,  though  they  may  live  on  a 
mixed  diet.  Nevertheless,  it  is  most  indubitably  true, 
that,  all  things  else  being  equal,  the  pure  vegetable- 
eater  is  naturally  and  spontaneously  more  supple, 
elastic,  nimble,  active,  and  graceful,  than  the  flesh- 
eater,  or  those  who  subsist  on  a  mixed  diet,  and  he 
will  retain  these  qualities  to  a  much  later  period  in 
life. 

1003.  Among  the  hundreds  of  individuals  in  the 
United  States  who  have,  within  five  or  six  years  past, 
adopted  a  vegetable  diet,  in  every  case  where  temper- 

•  Tliis  statement  was  written  in  1834.  Mr.  Howland  has  since 
deceased. 

t  Mr.  Shillitoe  has  also  deceased  since  the  text  was  written. 


SCIENCE  OF  HUMAN  LIFE. 


175 


ance  in  quantity  and  general  propriety  of  habits  have 
been  regularly  and  consistently  observed,  there  has 
been  experienced  a  very  considerable  increase  of  acti- 
vity, suppleness,  and  vivacity,  and  in  nurnerousinstan- 
ces  this  increase  has  been  remarkably  great.  Many 
a  man  who  had  begun  to  feel  what  he  considered  the 
stiffness  and  rigidity  of  old  age  coming  upon  him,  has 
in  a  few  months  after  adopting  a  pure  vegetable  diet, 
found,  with  delight,  that  much  of  his  youthful  supple- 
ness and  activity  were  restored  to  him  ;  and  he  has 
been  able  to  cast  aside  his  staff,  and  to  forego  his 
stiff  and  tardy  gait,  and  resume  the  easy  and  elas- 
tic step  of  early  life,  and  even  to  run  and  leap  like 
a  youth. 

STRENGTH,  OR  JIUSCULAR  POWER. 

1004.  In  regard  to  bodily  strength,  or  power  of 
voluntary  action,  two  classes  of  principles  are  to  be 
consideied :  viz.,  the  mechanical  and  the  physiological. 
The  mechanical  construction  of  the  body,  with  refer- 
ence to  the  power  of  voluntary  action,  varies  greatly 
in  different  animals.  Thus  in  the  lion,  the  remark- 
able power  of  voluntary  action  in  the  fore  limbs  does 
not  depend  on  any  extraordinary  endowment  of  the 
muscles  of  that  animal,  but  on  the  peculiar  mechani- 
cal  construction  of  the  parts,  by  virtue  of  which  the 
same  contractile  power  in  the  muscles  exerts  a  much 
greater  mechanical  force.  Human  bodies  differ  con- 
siderably in  this  respect.  Some  individuals  have  such 
a  mechanical  construction  of  the  body  as  gives  them 
truly  astonishingsti-ength  or  power  of  voluntary  action, 
while  at  the  same  time  their  muscles  really  possess  no 
more  power  of  vital  contractility,  in  a  given  volume, 
than  those  of  individuals  of  much  less  bodily  strength. 
Individual  instances  of  great  strength,  therefoie,  are 
not  always  to  be  considered  as  accurate  exemplifica- 
tions of  physiological  principles. 

1005.  The  object  of  our  present  inquiry  (874)  de- 
mands that  our  evidence  should  be  purely  physiolo- 
gical, and  therefore  it  is  only  to  the  pure  physiological 
elements  of  voluntary  power  that  our  attention  at 
present  is  to  be  directed.  These  elements,  as  we  have 
seen  (191),  are  the  vital  susceptibility  and  contractil- 
ity of  the  muscles  (172),  and  the  nervous  stimulus  of 
motion  (193).  All  these  are  purely  vital  properties  or 
powers,  depending  on  the  vital  constitution  and  condi- 
tion of  the  tissues  to  which  they  belong  (914),  and 
consequently,  are  necessarily  affected  by  every  thing 
that  affects  the  physiological  character  and  conditions 
of  those  tissues. 

1006.  The  grand,  primary,  physiological  element  of 
voluntary  power  of  action,  is  the  vital  contractility  of 
the  muscular  tissue ;  and  the  amount  or  degree  of 
contractile  power  in  any  muscle  always  depends  on 
the  perfectness  of  its  vital  constitution  (142),  the 
healthiness  of  its  structure  and  condition,  its  compact- 
ness, and  its  volume.  There  are  certain  kinds  of  diet 
and  modes  of  living  which,  so  long  as  the  vital  econo- 
my can  sustain  their  forcing  and  oppressing  influence, 
increase  the  general  function  of  nutrition  considerably 
beyond  the  real  wants  of  the  economy  (499),  and  stuff 
out  the  skin  and  round  out  the  limbs,  and  seem  very 
much  to  increase  the  real  muscular  fibre,  when  in  fact 
the  true  healthy  mucular  structure  is  very  little  in- 
creased, but,  instead  of  it,  a  large  quantity  of  adipose 
(498)  or  oily  matter  is  deposited  in  the  delicate  cellular 
tissue  which  surrounds  every  muscle,  envelops  every 
muscular  fnscicle,  and  sheathes  every  muscular  fibre 
(170) ;  and  thus  the  limbs  and  trunk,  and  particularly 
where  the  muscles  are  more  collected  into  masses,  are 
filled  out,  and  become  very  plump,  and  have  the  ap- 
pearance of  a  very  great  augmentation  of  the  real 
muscular  substance.  But  such  an  increase  of  volume 
m  the  trunk  and  limbs  is  so  far  from  increasing  the 
muscular  power,  that  it  always  and  necessarily  dimin- 
ishes it.  It  is  only  the  development  of  pure,  compact, 
healthy  muscle,  that  increases  the  power  of  voluntary 
action  and  continued  efl'ort  in  the  human  body 


1007.  The  second  grand  physiological  element  of 
voluntary  power  of  action  is  the  organic  sensibility  or 
susceptibility  of  the  muscular  tissue  to  its  ajjpropriate 
stimulus  of  motion,  by  which  it  is  excited  to  contract. 
This  property  of  the  muscular  tissue,  like  its  contrac- 
tility, depends,  as  we  have  seen  (193),  on  its  own  vital 
constitution,  or  on  what  may  properly  be  called  the 
instant  vitality  of  the  tissue  ;  and  this  instant  vitality 
is  sustained  by  the  constant  supply  of  arterial  blood 
( 192).  By  every  action  of  the  stimulus  of  motion  on 
the  muscles,  the  vital  susceptibility  of  the  muscle  to 
the  action  of  thestimulusis  in  somemeasure  exhausted, 
and  by  every  contraction  of  the  muscles  under  the  ac- 
tion of  the  stimulus,  the  vital  contractility  is  in  some 
measure  exhausted  (192) ;  so  that,  if  these  properties 
were  not  constantly  replenished,  the  susceptibility  of 
the  muscle  to  the  action  of  the  stimulus  and  the  con- 
tractility of  the  muscle  would  soon  be  completely  ex- 
hausted. Hence,  if  the  supplies  of  arterial  blood  be 
entirely  cut  off  from  the  muscle,  its  susceptibility  to 
the  action  of  its  natural  and  appropriate  stimulus  is 
soon  so  much  exhausted  that  contraction  ceases  ;  but 
if  galvanic  stimulus  be  brought  to  act  on  the  muscle, 
it  again  contracts  for  a  few  times,  till  its  susceptibility 
to  the  action  of  this  stimulus  is  exhausted,  and  it 
again  ceases  to  act  in  the  utter  exhaustion  of  all  its 
physiological  powers.  But  when  the  supplies  of  pure 
healthy  arterial  blood  are  constant,  and  the  stimulus 
of  motion  healthy  and  appropriate,  and  its  action  not 
excessive,  the  replenishment  of  the  vital  properties  of 
the  muscle  keeps  pace  with  the  expenditure,  or  nearly 
so  (376).  In  a  perfectly  healthy  state  and  action  of 
theorgansof  involuntary  motion  (377),  this  equilibrium 
is  perfect.  In  the  ogans  of  voluntary  motion  the  ex- 
penditure somewhat  exceeds  the  replenishment  during 
their  action,  and  hence  the  necessity  of  rest  to  these 
last  organs. 

1008.  The  third  grand  physiological  element  of  vol- 
untary power  of  action  is  the  nervous  stimulus  of  mo- 
tion. This  stimulus,  as  we  have  seen  (193),  acts  on 
the  vital  susceptibility  of  the  muscle,  and  causes  it  to 
contract.  In  powerful  muscular  effort,  therefore, 
great  energy  of  nervous  stimulus  is  necessary ;  and 
hence  men  in  anger,  in  delirium  or  madness,  in  fever, 
and  when  highly  excited  by  intoxicating  substances, 
and  also  when  intensely  stimulated  by  the  passion  of 
emulation,  often  exert  a  muscular  force  which  they 
are  utterly  incapable  of  in  an  unexcited  state  of  the 
system.  But  these  violent  excitements  and  actions 
are  excessively  exhausting,  and  greatly  disturb  the 
vital  economy,  and  are  always  more  or  less  hazardous 
to  life.  The  greatest  degree  of  healthy  and  perma- 
nent strength  requires  the  most  perfect  vital  consti- 
tution and  full  development  of  the  nervous  tissue,  and 
a  regular  and  full  supply  of  healthy  and  energetic 
vital  stimulus  of  motion.  The  vital  properties  and 
powers  of  the  nervous  tissne,  like  those  of  the  muscu- 
lar, are  in  some  measure  expended  by  every  vital  ac- 
tion, and  replenished  by  the  constant  supplies  of  arte- 
rial blood.  Hence,  if  the  arterial  blood  be  entirely 
cut  off  from  this  tissue,  its  vital  properties  and  powers 
will  soon  be  wholly  exhausted,  and  it  will  no  longer 
supply  the  stimulus  of  motion  to  the  muscles  ;  and  if 
the  physiological  character  and  condition  of  the  blood 
be  afi'ected,  the  physiological  powers  of  the  nervous 
and  other  tissues  of  the  body  will  always  and  neces- 
sarily be  in  some  measure  correspondinelv  afl'ected 
(68C).  ^  ^ 

1009.  We  perceive,  therefore,  that  there  are  the 
most  precise  and  determinate  relations  established 
between  the  functions  of  the  arterial  system,  and  the 
physiological  power  of  voluntary  action  in  the  living 
animal  body.  A  constant  supply  of  fresh  arterial 
blood  is  poured  into  the  muscular  and  nerrous  tissues 
to  sustain  their  vitality,  and  to  all  necessary  extent, 
replenish  their  exhausted  properties  and  poAvers,  and, 
also  to  nourish  their  substances  ;  and  hence,  as  we 
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Jiave  seen  (393),  whenever  there  is  an  increased  action 
of  the  muscles  of  a  limb  or  any  other  part,  there  is 
an  increased  flow  of  arterial  blood  into  the  tissues  of 
that  part ;  and  if  the  action  is  haliitual,  and  if  the 
duty  of  the  part  requires  much  nuiscular  power,  the 
unnecessary  adipose  matter,  if  any,  is  thrown  oiT(£)00), 
the  muscle  becomes  compact,  and  the  pure  muscular 
fibre  is  considerably  increased,  and  the  limb  or  part 
becomes  largely  developed,  and  strongly  marked  with 
large  and  powerful  muscles,  as  in  the  arm  of  the  black- 
smith and  others  of  similar  employment.  And  even 
in  very  fat  and  heavy  people  who  walk  a  great  deal, 
the  muscles  of  the  lower  limbs  become  largely  devel- 
oped, and  are  far  more  compact  and  much  less  loaded 
with  adipose  matter  than  any  other  part  of  their 
bodies  ;  and  hence,  such  people  are  often  very  fleet  in 
the  foot-race,  while  they  have  comparatively  little 
power  for  any  other  muscular  efi'ort. 

1010.  The  habitual  exercise  of  our  body  or  limbs, 
therefore,  in  any  particular  kind  of  employment,  ena- 
bles us  to  put  forth  more  muscular  power  in  that  em- 
ployment, or  one  requiring  the  action  of  the  same 
muscles,  than  in  any  other.  Hence,  one  individual 
may  excel  in  the  muscular  powers  of  his  arms,  another 
in  that  of  the  lower  limbs,  and  another  in  that  of 
some  other  part,  according  to  the  nature  of  the  regu- 
lar employment  of  each.  All  these  things  must  be 
taken  into  consideration,  in  our  inquiries  concerning 
the  comparative  effects  of  animal  and  vegetable  food 
in  relation  to  the  muscular  power,  or  the  power  of 
voluntary  action  in  the  human  body. 

1011.  Now,  from  what  has  been  said  (lOOfi),  we 
perceive  that  in  order  to  put  forth,  in  a  single  eflfort, 
very  great  muscular  power,  we  requii-e  a  full  develop- 
ment of  compact,  healthy  muscle,  and  a  full  supply  of 
healthy  nervous  stimulus  of  motion  (1008) ;  and  in 
order  to  sustain  long-continued  elFort  or  voluntary 
action  with  the  least  weariness,  we  require  such  a 
state  of  the  muscular  and  nervous  tissues,  and  such  a 
character  and  supply  of  the  arterial  blood,  as  will  both 
effect  and  sustain  the  continued  action  of  the  stimulus 
of  motion  and  the  vigorous  contraction  of  the  muscles, 
with  the  least  excess  of  expenditure  (1007)  over  the 
concomitant  replenishment  of  the  vital  properties  of 
the  tissues  ;  and  from  every  ascertained  physiological 
principle,  and  every  known  fact  in  relation  to  this 
point,  it  is  entirely  certain  that  a  diet  of  pure  vegeta- 
ble food  and  water  is  more  conducive  to  this  state  of 
things  than  flesh-meat,  or  than  a  mixed  diet  consist- 
ing of  vegetable  and  animal  food.    Flesh-meat,  as  we 
have  seen  (906),  being  more  stimulating  than  proper 
vegetable  aliment,  in  proportion  to  the  nourishment 
which  it  affords  to  the  system,  increases  the  intensity 
of  vital  action  (909),  precipitates  the  functions,  ren- 
ders the  processes  of  assimilation  and  nutrition  less 
complete,  and  the  vital  constitution  of  the  organic 
structure  less  perfect,  and  increases  the  expenditure 
of  all  the  vital  powers  and  waste  of  organized  sub- 
stance in  all  the  vital  actions  of  the  system  (914)  ; 
and  therefore  gives  to  the  muscular  tissue  less  consti- 
tutional power  of  healthy  and  permanent  susceptibility 
and  vigorous  contractility,  and  to  the  nervous  tissue 
less  constitutional  power  to  furnish  the  due  and  regu 
lar  supply  of  healthy  and  energetic  vital  stimulus  of 
motion  ;  and  produces  blood  which  is  less  adapted  to 
replenish  the  vital  properties  of  the  tissues  and  sustain 
the  vital  actions  of  the  organs  (685). 

101-2.  It  is  true  that  a  man,  living  like  Alexander 
Selkirk  on  the  Island  of  Juan  Fernandez,  on  simple 
flesh  and  water,  without  so  much  as  the  stimulus  of 
salt ;  sleeping  on  a  hard  bed,  and  taking  a  great  deal 
of  verv  active  exercise  in  the  open  air,  and  breathmg 
the  pure  atmosphere  of  a  small  island  in  the  midst  of 
the  ocean,  without  any  of  the  debihtating  habits  or 
influences  of  civic  life,  will  become  much  stronger  than 
a  vegetable-eater  who  connects  with  his  vegetable 
diet  almost  every  other  habit,  circumstance,  and  con 


dition,  unfavorable  to  muscular  power.    So  also,  a 
whole  tribe  like  the  Pampa  Indians  of  South  America 
(778),  who  subsist  almost  entirely  on  the  lean  flesh  of 
mares,  are  continually  in  the  open  and  pure  air  of 
those  extended  plains,  and  from  iiifancy  to  death 
almost  continually  upon  horse-back  and  in  motion, 
may  have  much  more  muscular  power  and  ability  to 
endure  fatigue,  and  especially  in  that  kind  of  exercise 
to  which  they  are  most  accustomed  (1010),  than 
multitudes  of  vegetable-eating  Asiatics,  whose  habits, 
circumstances,  and  condition  in  all  otlier  respects,  are 
exceedingly  unfavorable  to  bodily  vigor  and  acti- 
vity.   Moreover,  it  is  true  that  those  who  subsist  on 
a  mixed  diet  of  vegetable  and  anim^.1  food,  and  who 
systematically  and  severely  train  themselves  for  certain 
feats  (1010),  will  exhibit  much  more  muscular  power 
in  those  feats,  than  vegetable-eaters  not  trained  and  , 
not  accustomed  to  muscular  effort.    Nevertheless,  as 
a  general  physiological  law  of  the  human  constitution, 
is  is  entirely  certain  that,  all  other  things  being  pre- 
cisely equal,  he  who  habitually  subsists  on  a  diet  of 
pure  and  well-chosen  vegetable  food  and  pure  water, 
will  possess  greater  spontaneous  muscular  power  than 
those  who  subsist  on  animal  food,  or  on  a  mixed  diet; 
and  he  will  still  farther  excell  them  in  the  ability  to 
endure  continued  muscular  effort ;  or  he  will  he  able 
to  perform  more  labor  in  a  given  time,  and  to  continue 
hard  labor  a  longer  time,  and  with  less  exhaustion  or 
weariness. 

1013.    When  the  public  games  of  ancient  Greece, 
for  the  exercise  of  muscular  power  and  activity,  in 
wrestling,  boxing,  running,  etc.,  were  first  instituted, 
the  athleta;,  in  accordance  with  the  common  dietetic 
habits  of  the  people,  were  trained  entirely  on  vegeta- 
ble food.    'Those  who  were  destined  to  this  profes- 
sion,' says  Rollin,  '  frequented  from  their  most  tender 
age  the  Gymnasia  or  Palaestrae,  which  were  a  kind  of 
academies  maintained  for  that  purpose  at  the  public 
expense.    In  these  places,  such  were  under  the  direc- 
tion of  different  masters,  who  employed  the  most 
effectual  methods  to  inure  their  bodies  for  the  fatigues 
of  the  public  games,  and  to  form  them  for  the  com- 
bats.   The  regimen  they  were  under  was  very  hard 
and  severe.    At  first  they  had  no  other  nourishment 
but  dried  figs,  nuts,  the  recent  curd  of  milk,  or  new 
cheese  and  boiled  grain,  or  a  coarse  kind  of  bread 
called  maza.    They  were  absolutely  forbidden  to  use 
wine,  and  required  to  observe  the  strictest  continence.' 
Every  measure  was  taken  to  keep  the  vital  powers  in 
the  most  healthy  and  vigorous  state,  and  to  develop 
the  most  compact  and  powerful  muscles.    As  the  time 
of  their  public  performances  drew  near,  they  'vere 
trained  with  increased  care  and  industry,  and  were 
rubbed  and  exercised  in  such  a  manner  as  to  consoli- 
date, increase,  and  strengthen  the  muscles  In  the 
greatest  possible  degree.    In  later  times,  after  animal 
food  had  begun  to  be  common  among  the  people,  and 
flesh-meat  was  found  to  be  more  stimulatim:,  and  to 
render  their  pugilists  and  gladiatois  more  ferocious, 
a  portion  of  flesh  was  introduced  into  the  diet  of  the 
athletffi.    But,  according  to  the  testimony  of  early 
Greek  writers,  it  was  soon  found  that  the  free  use  of 
this  kind  of  aliment  made  them  'the  most  sluggish 
and  stupid  of  men;'  and,  therefore,  those  who  had 


the  training  of  the  athletae  withheld  flesh-meat  from 
them  entirely,  till  a  short  time  before  their  public 
performance,  and  then  it  was  introduced  in  very  small 
quantities  at  first,  and  gradually  increased.  Yet 
with  all  this  care,  the  stupefying  effect  of  the  flesh- 
meat  was  so  manifest,  and  especially  on  the  mental 
powers,  that  the  stupidity  of  the  athletae  became 
proverbial. 

1014.  All  this,  it  will  be  remembered,  was  done  to 
prepare  them  for  extraordinary  efforts  of  very  short 
duration,  and  not  for  the  ordinary  and  contmuea 
efforts  or  exercise  required  in  the  common  concerns 
and  employments  of  life.    Yet  even  for  such  purposes, 
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it  is  very  certain  that  the  muscular  power  of  the 
ancient  athletse  was  not  increased  by  the  addition  of 
flesh-meat  to  their  originally  simple  vegetable  and 
water  diet.  It  is  remarkable  that  those  who  are  dc- 
customed  to  the  stimulus  of  flesh-meat,  should  so 
pertinaciously  contend  that  it  is  necessary  to  produce 
the  greatest  muscular  power,  when  it  is  well  known 
that,  so  far  as  the  pure  physiological  elements  of  the 
power  of  voluntary  action  are  considered,  vegetable- 
eating  animals  are  stronger  and  are  capable  of  greater 
endui'ance  than  carnivorous  animals.  The  lion,  it  is 
true,  is  called  'the  king  of  beasts,'  'the  king  of  the 
forest,'  etc.  ;  but  neither  his  strength  nor  his  courage 
entitles  him  to  this  distinction.  In  pure  muscular 
power  the  rhinoceros  undoubtedly  exceeds  all  animals 
now  known  on  earth,  and  this  animal  subsists  on  the 
lowestorderof  vegetable  food,  eating  the  twigs,  branch- 
es, and  limbs  of  trees,  and  even  shivering  their  trunks 
in  his  terrible  power,  and  consuming  them  like  grass. 
This  animal  is  not  more  than  half  the  size  of  an  ele- 
phant, and  yet  a  whole  drove  of  elephants  will  fly  with 
terror  from  the  presence  of  a  single  rhinoceros,  and 
every  other  beast  shuns  him  with  fear. 

1015.  It  may,  therefore,  be  laid  down  as  a  general 
law  in  relation  to  the  human  constitution,  that  that 
food  which  is  adapted  to  the  anatomical  structure  and 
physiological  powers  and  wants  of  our  bodies,  and 
which,  from  its  own  nature,  is  longest  in  passing 
healthfully  through  the  processes  of  assimilation  and 
nutrition,  and  which,  while  it  afi^ords  a  proper  quanti- 
ty of  nourishment,  causes  the  smallest  degree  of  ex- 
haustion of  the  vital  properties  of  the  tissues  and 
waste  of  organized  substance,  will  sustain  a  man  long- 
est in  labor,  or  in  continued  voluntary  action.  And 
we  have  seen  (911),  that  in  all  these  respects,  a  well 
chosen  diet  of  pure  vegetable  food  and  pure  water,  is 
better  than  animal  food,  and  better  than  a  mixed  diet. 

1016.  We  have  seen  that  (769),  according  to  all 
ancient  history  and  tradition,  theprimitive  generations 
of  our  race  subsisted  entirely  on  vegetable  food,  and 
generally  in  its  simplest,  plainest,  and  most  natural 
state,  and  that  they  possessed  far  more  bodily  strength 
and  ability  to  endure  protracted  labor  than  any  of 
their  more  modern  descendants.  The  accounts  which 
have  come  down  to  us  in  the  writings  of  the  most 
ancient  historians,  poets,  and  philosophers,  concerning 
the  bodily  strength  and  achievements  of  the  early 
inhabitants  of  the  earth,  are  rendered  incredible  to  us 
by  a  comparison  with  what  we  know  to  be  true  of  the 
present  generations  of  mankind. 

1017.  To  say  nothing  of  the  mighty  warriors  of 
still  earlier  times,  the  Jewish  army  in  their  conquest 
of  the  Promised  Land,  subsisted  wholly  on  vegetable 
food  of  the  simplest  kind  (894),  performed  such  won- 
ders, that  the  astonished  nations  whom  they  conquer- 
ed believed  them  to  be  endowed  with  supernatural 
power.  Cyrus,  who  raised  Persia  from  an  obscure, 
rude  colony,  to  one  of  the  most  powerful  and  most 
splendid  empires  that  the  world  ever  saw, — who  per- 
formed more  extraordinary  marches,  fought  more  bat- 
tles, won  more  extraordinary  victories,  and  exhibited 
more  personal  prowess  and  bodily  power  of  efi^ort  and 
endurance,  than  almost  any  other  general  that  ever 
lived, — subsisted  from  childhood  on  the  simplest  and 
plainest  diet  of  vegetable  food  and  water ;  and  his 
Persian  soldiers  who  went  with  him  through  all  his 
career  of  conquest,  and  shared  with  him  all  his  hard- 
ships, toils,  and  dangers,  and  on  whom  he  always 
placed  his  main  dependance  in  battle,  and  with  whom 
he  was  able  to  march  thousands  of  miles  in  an  incredi- 
bly short  time,  and  conquer  armies  of  double  the  num- 
ber of  his  own,  were,  like  himseK,  trained  from  child- 
hood on  bread,  cresses,  and  water,  and  strictly  adhered 
to  the  same  simplicity  of  vegetable  diet  throughout 
the  whole  of  their  heroic  course,  without  relaxing  from 
the  stern  severity  of  their  abstemiousness,  even  in 
the  hour  of  victory,  when  the  luxuries  of  captured 


cities  lay  in  profusion  around  them.  In  the  most 
heroic  days  of  the  Grecian  army,  their  food  was  the 
plain  and  simple  produce  of  the  soil.  The  immortal 
Spartans  of  Thermopylse  were  from  infancy  nourished 
by  the  plainest  and  coarsest  vegetable  aliment,  and 
the  Roman  army  in  the  period  of  their  greatest  valor 
and  most  gigantic  achievements  subsisted  on  ])lain 
and  coarse  vegetable  food.  The  same  is  true  of  all 
those  ancient  armies  whose  success  depended  more  on 
bodily  strength  and  personal  prowess,  in  wielding  war- 
clubs,  and  in  grappling  man  with  man  in  the  fierce 
exercise  of  muscular  power,  and  dashing  each  other 
furiously  to  the  earth,  mangled  and  crushed  and  kill- 
ed, than  in  any  of  the  nicer  tactics  and  refinements  in 
the  art  of  war. 

1018.  It  is' said  that  after  the  Romans  became  a 
flesh-eating  people,  the  Roman  army  was  equally  he- 
roic and  victorious  ;  but  it  should  be  remembered  that 
whatever  were  the  practises  of  the  wealthy  and  luxu- 
rious Roman  citizen,  flesh-meat  entered  but  very 
sparingly  into  the  diet  of  the  Roman  soldier  till  after 
the  days  of  Roman  valor  had  begun  to  pass  away ; 
and  with  equal  pace,  as  the  army  became  less  simple 
and  less  temperate  in  their  diet,  they  became  less 
brave  and  less  successful  in  arms.  And  it  should  be 
remembered  also,  that  after  the  Romans  had  become 
a  flesh-eating  people,  the  success  of  the  Roman  army 
did  not,  as  at  first,  depend  on  the  bodily  strength  and 
personal  prowess  of  individual  soldiers,  but  on  the  ag- 
gregate power  of  well  disciplined  legions,  and  on  their 
skill  in  systematic  war.  So  far  as  bodily  strength 
and  ability  to  endure  continued  voluntary  action  are 
considered,  the  Roman  soldier  was  far  the  most  pow- 
erful and  heroic  in  Rome's  earliest  days,  when  he  sub- 
sisted on  his  simple  vegetable  food. 

1019.  The  same  important  principles  are  demon- 
strated by  the  facts  of  modern  times.  '  Very  few  na- 
tions in  the  world,'  says  a  sagacious  historian,  'pro- 
duce better  soldiers  than  the  Russians,  They  will 
endure  the  greatest  fatigues  and  sufferings  with  pa- 
tience  and  calmness ;'  and  it  is  well  known  that  the 
Russian  soldiers  are  from  childhood  nourished  by  sim- 
ple and  coarse  vegetable  lood.  It  is  well  known  also, 
that  among  the  bravest  and  most  hardy  and  enduring 
soldiers  that  composed  the  army  of  Napoleon  Bona- 
parte in  his  wonderful  career  of  carnage  and  conquest, 
were  those  who  had  all  their  lives  subsisted  on  a  coarse 
vegetable  diet.  '  The  Polish  and  Hungarian  peasants 
from  the  Carpathian  mountains,'  says  a  young  Polish 
nobleman,  '  are  among  the  most  active  and  powerful 
men  in  the  world ;  they  live  almost  entirely  on  oat- 
meal bread  and  potatoes.  The  Polish  soldiers  under 
Bonaparte,'  continues  he,  '  would  march  forty  miles 
in  a  day,  and  fight  a  pitched  battle,  and  the  next  morn- 
ing be  fresh  and  vigorous  for  further  duties.* 

1020.  In  1823,  General  Valdez  (a  Peruvian  gene- 
ral) marched  to  Lima  with  an  army  of  native  Indians, 
expecting  to  find  General  Santa  Cruz  with  the  patriot 
army  there  ;  but  learning  that  the  enemy  were  ad- 
vancing at  a  considerable  distance,  General  Valdez 
resolved  on  meeting  them  as  soon  as  possible  by  forced 
marches.  Usually  a  large  number  of  women,  the 
wives  of  the  soldiers,  and  sometimes  their  children, 
accompany  the  army ;  and  when  the  -army  moves 
from  one  place  to  another,  notice  is  given  each  morn- 
ing where  they  will  quarter  at  night;  and  then  the 
women  immediately  start  away  (with  their  children 
and  baggage  if  any),  and  when  the  army  arrives  at  its 
quarters  for  the  night,  the  women  arc  always  found 
upon  the  spot,  and  the  supper  prepared  for  the  sol- 
diers. But  on  this  occasion.  General  Valdez  wishing 
to  take  the  enemy  by  surprise,  selected  between  two 
and  three  thousand  men,  ordered  them  to  leave  their 
women  and  all  unnecessary  baggage  behind,  and  every 
man  to  fill  his  pockets  with  parched  corn  for  his  food. 
Thus  prepared,  he  appointed,  each  morning,  the  place 
of  meeting  and  stopping  for  the  night,  and  then  left 
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every  man  to  take  his  own  way  as  he  pleased.    In  i 
this  manner,  General  Valdez  led  his  army  from  near  i 
Lima  to  the  southward  of  Arequipa,  a  distance  of  two  i 
hundred  and  fifty  leagues,  or  seven  hundred  and  fifty  i 
miles,  in  eleven  days,  or  more  than  sixty  eight  miles  i 
a-day,  for  eleven  days  in  succession  ;  and  at  the  close  i 
of  this  forced  march,  met  and  routed  the  patriot  army 
of  between  three,  and  four  thousand  men.    'These  i 
Peruvians,'  says  a  highly  intelligent  gentleman  who 
has  spent  twenty  years  among  them,  '  are  a  more 
hardy  race,  and  will  endure  more  fatigue  and  priva- 
tion, than  any  other  people  in  the  world.    They  sub- 
sist wholly  on  vegetable  food,  and  being  very  impro- 
vident, their  diet  is  generally  coarse  and  scanty.  Parch- 
ed corn  is  their  principal,  and  generally  their  exclu- 
sive, article  of  food  when  engaged  in  any  particular 
enterprise  or  effort  which  requires  great  activity  and 
power  of  body  ;  at  other  times  they  subsist  on  such 
of  the  various  products  of  their  climate  as  they  hap- 
pen to  have  at  hand.     In  travelling,  and  in  many 
other  respects,  the  women  are  quite  equal  to  the  men 
in  muscular  power  and  agility. 

1021.  The  inhabitants  of  Hindostan  and  of  India 
generally,  are  constantly  named  by  the  advocates  for 
flesh-eating,  as  a  ])roof  that  those  who  subsist  wholly 
on  vegetable  food  are  inactive,  effeminate,  and  feeble, 
and  totally  destitute  of  energy  and  enterprise.  But 
such  objectors  ought  to  be  too  well  acquainted  with 
the  history,  condition,  and  circumstances  of  these  peo- 
ple, to  attribute  these  effects  to  their  vegetable  food. 
Thev  ought  to  know  that  for  thousands  of  years  their 
political,  civil,  social,  and  religious  institutions  and 
usages,  have  been  such  as  are  calculated  to  crush,  or 
rather  to  preclude,  all  enterprise,  to  subdue  all  energy, 
and  to  make  the  people  indolent  and  inactive.  Indeed, 
with  the  exception  of  their  vegetable  food,  it  is  not 
easy  to  conceive  of  a  complication  of  circumstances 
and  combination  of  causes  more  omnipotent  to  sup- 
press and  annihilate  all  the  nobler  attributes  of  man, 
than  have  surrounded  and  acted  on  the  people  of  In- 
dia for  at  least  twenty-five  hundred  years.    In  the 
first  place,  they  have  nothing  to  call  into  action  the 
better  energies  of  human  nature ;  and  in  the  second 
place,  they  have  every  thing  to  suppress  and  paralyze 
those  energies.    They  have  nothing  to  awaken  the 
flame  of  political  ambition— nothing  to  beget  a  desire 
for  civil  elevation— nothing  to  develop  the  character 
of  the  statesman  nor  the  intellect  of  the  philosopher 
or  the  scholar.    The  love  of  gain  and  the  desire  for 
wealth  and  the  social  distinctions  of  life,  which  are 
among  the  most  powerful  elements  of  activity,  and 
are  most  efficient  in  awakening  the  spirit  of  enterprise 
and  in  developing  the  physical  and  intellectual  re- 
sources of  man,  are  in  India  all  smothered  and  sub- 
dued; and  there  is  nothing  to  induce  the  degraded 
native  to  attempt  to  individualize  himself  from  the 
stagnant  mass  of  human  population,  unless  it  be  to 
become  distinguished  in  a  religion  which  only  sinks 
hi«  deeper  in  degradation.    If  by  any  means  the  peo- 
ple can  obtain  sufficient  alimentary  substances  of  any 
kind  to  keep  them  alive,  it  is  nearly  all  they  are  per- 
mitted to  possess.    Every  thing  beyond  this  is  sure 
to  invite  oppression,  extortion,  and  outrage.    If  they 
cultivate  the  soil,  or  plant  fruit-trees  for  the  purpose 
of  providing  sustenance  for  themselves  and  families, 
the  hand  of  extortion  comes  in,  and  leaves  them 
nearly  as  destitute  as  the  indolent  beggar.    If  they 
are  known  by  any  management  to  have  laid  up  a  little 
money,  it  is  by  some  iniquitous  means  extorted  from 
them.    The  natural  consequence  is,  that  all  individ- 
ual enterprise  is  crushed  ;  and  the  people  have  no 
heart  to  labor  when  they  know  they  shall  not  enjoy 
the  fruits  of  it.     But  still,  they  are  human  beings — 
they  are  intellectual  and  moral  animals,  and  as  such 
they  possess  the  constitutional  instincts  of  their  na- 
ture, which  prompt  them  to  seek  enjoyment.  Their 
intellectual  and  moral  resources  are  cut  off,  and  they 


sink  down  into  an  animal  existence,  and  seek  to  keep 
alive  their  consciousness,  and  to  procure  what  enjoy- 
ment they  can,  in  the  exercise  and  indulgence  of  their 
animal  sensibilities  and  appetites.    From  early  infan- 
cy they  become  accustomed  to  narcotic  and  other  ex- 
citing and  intoxicating  substances  (870),  and  through 
life  indulge  excessively  in  almost  every  species  of 
stimulation.    They  marry  at  twelve,  and  even  ten 
years  of  age,  and  are  only  bounded  in  their  licentious- 
ness by  the  want  of  physiological  ability  to  go  farther. 
Though  they  profess  to  subsist  on  vegetable  food,  yet 
from  their  poverty  and  improvidence  and  depravity, 
their  diet,  and  especially  among  the  lower  classes,  is 
generally  of  the  most  meagre  and  miserable  kind,  and 
they  eagerly  consume  whatever  alimentary  substance 
they  are  able  to  obtain,  whether  it  be  vegetable  or 
animal ;  and  thousands  of  them  devour  both  vegeta- 
ble and  animal  substances  of  the  most  crude  and 
filthy  and  unwholesome  quality.    But  this  food  they 
almost  universally,  from  the  oldest  to  the  youngest, 
and  in  all  conditions  of  life,  season  very  highly  with 
their  favorite  curry  powder — a  composition  made  of 
cayenne  pepper,  black  pepper,  ginger,  mustard,  and 
several  other  ingredients  of  a  very  heating  and  irri- 
tating character,  calculated  to  produce  the  worst  dis- 
orders of  the  alimentary  canal,  and  consequently  to 
reduce  the  vital  energies  of  the  nerves  of  organic  life, 
and  impair  all  the  functions  of  the  system.  Besides 
these  stimulants  with  their  food,  almost  every  man, 
woman,  and  child,  habitually  and  often  to  very  great 
excess,  chew  a  cud  composed  of  opium,  cheenam,  or  lime 
and  betel-nut,  wrapped  up  in  a  sera  leaf  of  very  acrid 
and  pungent  qualities.    Tobacco,  one  of  the  worst  of 
narcotics,  whose  effects  are  exceedingly  pernicious  on 
the  powers  and  functions  of  organic  life,  is  in  almost 
universal,  and  generally  excessive,  use  among  them  ; 
and  a  great  portion  of  the  natives  make  a  free  use  of 
arrack — a  very  intoxicating,  fiery,  and  desti-uctive 
alcoholic  liquor.    Lieutenant  Colonel  James  Todd, 
than  whom  no  better  authority  can  be  given,  in  his 
Annals  and  Antiquities  of  Rajast'han,  or  the  central 
and  western  Rajpoot  States  of  India,  says  that  '  to 
Baber,  the  founder  of  the  Mogul  Empire,  India  is  in- 
debted for  the  introduction  of  its  melons  and  grapes, 
and  to  his  grandson  for  tobacco ;  but  for  the  intro- 
duction of  opium,  we  have  no  date,  and  it  is  not  even 
mentioned  in  the  poems  of  Chund.    This  pernicious 
drug  has  robbed  the  Rajpoot  of  half  his  virtues,  and 
while  it  obscures  these,  it  heightens  his  vices,  giving 
to  his  natural  bravery  a  character  of  insane  ferocity, 
and  to  the  countenance,  which  otherwise  beamed  with 
intelligence,  an  air  of  imbedlity.    Like  all  other 
stimulants,  its  effects  are  magical  for  a  time,  but  the 
reaction  is  not  less  certain  ;  and  the  faded  form  or 
amorphus  bulk  too  often  attests  the  debilitating  in- 
fluence of  a  drug  which  alike  debases  mind  and  body. 
In  the  more  ancient  epics  we  find  no  mention  of  the 
poppy  juice,  as  now  used,  though  the  Rajpoot  has  at 
all  times  been  accustomed  to  this  intoxicating  cup. 
The  essence  called  arrack,  whether  of  grain,  of  roots, 
or  of  flowers,  still  welcomes  the  guest,  but  is  secon- 
dary to  the  opiate.    To  eat  opium  together,  is  the 
most  inviolable  pledge,  and  an  agreement  ratified 
by  this  ceremony  is  stronger  than  any  adjuration. 
If  a  Rajpoot  pays  a  visit,  the  first  question  is,  have 
you  had  your  op'iate  ?'    The  Calcutta  (India)  Gaeclie, 
describing  the  recent  celebration  of  one  of  the  Hindoo 
religious  festivals,  says  :  *  The  conception  of  the  hor- 
rors  with  which  these  ceremonies  strike  every  refined 
,    heart,  is  strong  in  our  mind.    We  see  the  effeminate 
,    lust  that  inspires  the  Baboo  to  bring  the  first  beauties 
into  his  house  ;  we  see  spirits  and  liquors  of  all  sorts 
.    freely  indulged  in,  and  terrible  tumults  .excited  by 
1    their  heat ;  we  see  excesses  of  every  kind  committed 
.    without  hesitation,  and  boys  of  very  tender  age  freely 
•    allowed  to  ramble  over  nights  and  nights,  and  spend 
'    hours  and  hours  in  immoral  pursuits;  we  witness 


SCIENCE  OF  HUMAN  LIFE. 


119 


youths  of  fourteen  or  fifteen  years  old,  indulging  to 
excess  in  the  stupifying  and  mischievous  fumes  of  to- 
bacco and  other  drugs  ;  we  see  goats,  rams,  and  buf- 
faloes, savagely  butchered,  and  men  rolling  on  the 
ground,  besmeared  with  blood  and  dirt ;  and  at  the 
time  when  the  idols  are  thrown  into  the  water,  young 
men  go  upon  the  river  with  their  lewd  companions, 
and  revel  in  all  sorts  of  licentiousness.  In  short,  if 
there  be  any  action  which  is,  to  the  utmost  degree, 
degrading  to  the  dignity  of  man,  and  demoralizing  to 
his  mind,  it  is  perpetrated  at  these  holidays.' 

1022.  By  these  means,  and  many  others  of  a  simi- 
lar tendency,  they  have,  as  a  general  fact,  greatly 
diminished  their  stature,  and  rendered  themselves 
comparatively  feeble,  effeminate,  indolent  and  stupid. 
For  it  is  a  well  ascertained  truth  in  physiological 
science  (963),  that  the  early  and  free  and  habitual  use 
of  powerful  narcotics,  prevents  the  full  development 
of  the  body,  and  impairs  all  its  physiological  energies; 
and  where  narcotics  are  so  universally  and  excessive- 
ly used  as  in  India,  and  especially  by  mothers  and 
children  (870),  the  inevitable  result  is  a  general  dimin- 
ution of  size  ;  and  this  effect  is  greatly  increased  when 
to  general  excesses  in  narcotics  there  is  added  a  gen- 
eral and  early  excess  in  lasciviousness. 

1023.  But  it  is  said  that,  according  to  the  state- 
ment of  Rammohun  Roy,  the  Mahomedans  in  India 
who  eat  flesh,  have  better  bodies  than  the  Hindoos; 
and  hence  it  is  inferred  that  a  portion  of  flesh-meat  is 
essential  to  the  most  complete  development  of  the 
human  body  even  in  India.  General  statements  of 
this  kind  are  flot  to  be  received  as  specific  evidence 
in  relation  to  particular  physiological  principles  (872). 
A  thorough  knowledge  of  all  the  circumstances  in  the 
case  would  probably  show  a  wide  difference  between 
the  Mahomedans  in  India,  and  the  Hindoos,  in  many 
other  respects  besides  the  kind  of  their  food.  When 
the  Spaniards  had  dominion  in  Peru,  they  enslaved 
the  native  Indians,  and  reduced  them  to  the  most 
wretched  condition,  and  kept  them  in  the  most  igno- 
rant and  degraded  state,  that  they  might  not  know 
their  rights.  Since  the  Spanish  yoke  has  been  thrown 
off,  the  Government  of  Peru,  when  it  is  necessary  to 
recruit  their  armies,  take  these  native  Indians  by 
force,  and  convert  them  into  soldiers  ;  and  others  they 
seize  and  compel  to  work  in  the  mines.  To  avoid  these 
oppressions  and  outrages,  the  Indians  endeavortoshun 
their  oppressors,  and  retire  as  far  as  possible  from 
what  is  called  civilization.    They  seek  an  asylum  in 

1  the  mountains,  and  dwell  in  rude  huts  made  of  logs 
'  or  cane  and  mud.    These  huts  are  filthy  and  misera- 
1  ble  abodes,  and  the  Indians  are  extremely  filthy  in 
I  their  persons.    They  wear  but  little  clothing,  which 
1  they  never  change.    They  put  on  a  garment,  and 
1  never  take  it  off  till  it  is  worn  out.    They  subsist 
■  wholly  on  vegetable  food.    They  have  in  the  valleys, 
all  the  vegetable  productions  of  a  tropical  climate,  and 
on  the  hills,  all  those  of  a  temperate  climate;  and 
they  can  sow  and  reap,  cut  grass  and  grind  sugar-cane, 
every  day  in  the  year.    But  so  long  and  so  cruelly 
have  these  Indians  been  oppressed,  and  they  feel  it 
so  uncertain  at  what  hour  they  may  be  torn  from  their 
homes,  that  they  are  utterly  improvident,  and  never 
seem  to  think  of  to-morrow,  but  subsist  from  day  to 
day  on  what  vegetable  substance  is  most  easily  and 
readily  obtained  ;  and  therefore  their  diet  is  generally 
very  scanty.    They  are  universally  given  to  chewing 
a  pungent,  exciting  leaf,  which  they  call  coca-leaf, 
aand  are  all  fond  of  an  intoxicating  liquor  made  by 
(fermenting  corn,  and  will  drink  to  excess  whenever 
tthey  can  get  it.    In  this  wretched  state,  these  interior 
llndians  are  exceedingly  meagre  and  miserable  look- 
1  ing  creatures.    Yet  they  have  great  strength  and  ac- 
ttivity,  and  will  endure  severe  labor  and  fatigue  for  a 
very  long  time.   The  men  will  carry  immense  weights. 
IThey  think  nothing  of  carrying  a  barrel  of  flour,  and 
other  burdens  of  equal  and  greater  weight,  consider- 


able distances.  Some  of  these  men  are  commonly 
employed  as  couriers,  to  go  on  journeys  of  several 
hundred  miles,  as  special  messengers,  with  despatches, 
into  the  interior  and  elsewhere.  Thev  prepare  for 
their  journey  by  filling  one  pocket  fiill  of  parched 
corn,  and  another  with  coca-leaf,  and  these  consti- 
tute  their  entire  sustenance  during  their  journey. 
Yet  subsisting  on  this  very  small  quantity  of  parched 
corn,  they  will  travel  with  great  speed,  very  common, 
ly  sixty  miles  a-day,  for  eight  or  ten  days  in  succession 
(1027). 

1024.  When  these  native  Indians  are  taken  from 
their  wretched  abodes  and  irregular  habits  in  the 
mountains,  and  brought  under  the  regular  training 
and  severe  discipline  of  the  army,  and  furnished  with 
a  proper  supply  of  good  vegetable  food,  they  are  in  a 
short  time  transformed  into  very  fine-looking,  active, 
and  valiant  soldiers,  with  well  proportioned  and  ath- 
letic bodies. 

1025.  Here,  then,  we  find  that  without  resorting  to 
the  use  of  flesh-meat,  the  meagre,  squalid,  vegetable- 
eating  Indian  of  Peru,  is,  by  the  systematic  training 
and  regular  habits  of  the  army,  soon  transformed  into 
the  fine-looking,  brave  and  powerful  soldier.  And  it 
is  perfectly  certain  that  a  similar  experiment  in  Hin- 
dostan  would  be  attended  with  similar  results.  Let 
the  indolent,  inactive,  miserable-looking  Hindoo  be 
taken  from  his  idle,  irregular,  and  sensual  habits, 
and  put  under  the  systematic  discipline  and  regular 
training  of  a  well-managed  army,  and  be  regularly 
fed  with  good,  wholesome  vegetable  food,  in  proper 
quantities,  and  in  a  short  time  his  appearance  would 
be  so  much  improved  in  every  respect,  that  he  would 
look  as  if  he  belonged  to  another  race  of  men.  And 
it  is  also  perfectly  certain,  that  if  the  everlasting 
chewing  and  smoking  and  drinking  narcotic  and  al- 
coholic and  other  stimulating  substances,  and  the  ex- 
cessive licentiousness  of  the  Hindoos,  could  be  wholly 
abolished,  and  the  people  could  be  brought  into  regu- 
lar and  systematic  habits  of  temperance,  cleanliness, 
and  industry,  and  fully  supplied  with  good,  whole- 
some vegetable  food  and  pure  water,  and  relieved  from 
all  oppression,  and  awakened  to  a  spirit  of  enteiprise 
and  a  consciousness  of  freedom  and  independence,  and 
roused  to  the  pursuit  of  the  rational  and  proper  ob- 
jects and  enjoyments  of  life,  it  would  require  no  flesh- 
meat  to  develop  their  bodies  in  the  most  healthful,  sym- 
metrical, and  vigorous  manner,  and  render  them  an 
active,  energetic,  and  happy  race ;  and  in  the  course 
of  a  few  generations  they  would  probably  rise  to  an 
average  stature  considerably  above  the  present. 

1026".  And  even  in  the  present  state  of  things,  the 
more  temperate  and  virtuous  and  industrious  Hindoos 
are  far  from  being  a  feeble  and  inefficient  class  of  men  ; 
on  the  contrary,  they  are  among  the  strongest  and 
most  active  men  in  the  world,  and  few  if  any  can  sur- 
pass them  in  the  ability  to  sustain  powerful  and  con- 
tinued voluntary  action  or  labor.  The  laborers  from 
Upper  Hindustan,  or  from  the  mountainous  regions, 
are  far  more  powerful  and  active  men  than  the  stout- 
est Europeans  sailors  and  soldiers  that  visit  or  are 
employed  in  India.  The  EncyclopiBdia  Americana 
says  of  the  Hindoos  : — '  They  are  in  general  of  a 
brownish  yellow  complexion,  but  the  higher  and  richer 
classes  are  almost  as  white  as  Europeans.  They 
are  somewhat  above  the  middle  height,  well  propor- 
tioned, and,  in  particular,  very  flexible  and  dexterous 
noOO).  They  possess  great  natural  talents,  but  are 
at  present  deprived  of  opportunities  for  their  develop- 
ment In  earlier  times,  before  they  were  oppressed 
hy  a  foreign  yoke,  they  had  reached  a  higher  degree 
of  civilization,  and  their  country  has  been  considered 
as  the  cradle  of  all  the  arts  and  sciences.  The  division 
of  the  people  into  several  entirely  distinct  orders  or 
classes,  has  existed  from  the  remotest  times.  The 
three  higher  classes  are  by  their  religion  prohibited 
entirely  the  use  of  flesh-meat;  the  fourth  is  allowed 
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to  eat  all  kinds  except  beef;  but  only  the  lowest  classes 
are  allowed  every  kind  of  food  without  restriction.' 
And  it  is  in  these  lowest  classes  that  the  most  miser- 
able, ill-formed,  and  indolent  portion  of  the  native  in- 
habitants of  India  are  found  ;  while  among  the  higher 
and  more  intelligent,  temperate,  and  virtiious  classes, 
which  subsist  on  a  more  pure  and  wholesome  vegeta- 
ble aliment,  men  of  six  feet  stature,  and  with  well- 
proportioned,  symmetrical,  vigorous,  and  active  bodies, 
are  by  no  means  uncommon ;  and  for  natural  ease, 
grace  and  urbanity,  this  class  of  Asiatics  are  exceeded 
by  no  people  in  the  world. 

1027.  '  There  is  a  caste  of  Hindoos,'  says  Sir  John 
Sinclair,  *  called  on  the  western  side  of  India,  Patta- 
mars,  whose  sole  occupation  is  to  carry  letters  and 
despatches  by  land ;  and  they  perform  journeys  al- 
most incredible  in  the  time  allotted,  as  is  the  small 
quantity  of  food  they  subsist  on  during  their  journey. 
They  generally  go  in  pairs  for  fear  of  one's  being 
taken  ill,  and  are  allowed  rewards  in  proportion  to 
the  expedition  with  which  they  perform  their  journey. 
From  Calcutta  to  Bombay,  I  think  twenty-five  days 
are  allowed  (about  sixty-two  miles  a-day) ;  from 
Madras  to  Bombay,  eighteen  days ;  and  from  Surat 
to  Bombay,  three  days  and  a  half.  They  are  gene- 
rally tall,  being  from  five  feet  ten  inches  to  six  feet 
high.    They  subsist  on  a  little  boiled  rice'  (1023). 

1028.  What  has  been  said  of  the  Hindoos,  is  nearly 
all  true  of  the  Burmese.    In  the  Burman  Empire 
there  is  the  strongest  prohibition  against  taking  life, 
and  against  using  anything  which  intoxicates.  Yet 
male  and  female,  old  and  young,  rich  and  poor,  all 
smoke  excessively.    The  women  smoke  almost  inces- 
santly, and  it  is  a  common  custom  among  them  when 
nursing  their  children,  to  take  the  pipe  frequently 
from  their  own  mouths  and  put  it  into  the  mouths  of 
their  infants  (870).    Every  body  also,  from  the  infant 
up,  chews  the  betel-nut— a  pungent  and  exciting  ve- 
getable.   Rice  is  the  principal  food  for  all  who  can 
aflFord  it.    The  lowest  classes  use  what  they  consider 
a  poorer  kind  of  food,  such  as  wheat,  Indian  corn, 
sprouts,  leaves,  etc.    Excellent  wheat  grows  in  the 
hilly  regions,  but  the  Burmese,  not  knowing  how  to 
make  bread,  boil  the  wheat  whole,  and  eat  it  as  they 
do  rice.    They  use  some  fish,  but  rather  as  a  condi- 
ment than  as  an  aliment.    At  their  times  of  eating, 
they  take  about  a  teacup-full  of  dried  fish  and  pound 
it  fine,  and  season  it  very  highly  with  red  pepper 
and  other  hot  spices,  and  this  preparation  they  eat 
with  their  rice  and  other  vegetable  substances.  The 
Burman  government  is  probably  as  despotic  and  op- 
pressive as  any  on  the  globe.     It  requires  seven- 
ninths  of  all  the  people  can  raise  or  produce.  The 
people  are  taxed  for  their  fruit  trees,  their  fishing 
nets,  and  every  thing  else  they  possess  ;  so  that  the 
more  an  individual  has,  the  worse  he  is  oppressed  by 
the  government.    If  a  man  is  known  to  have  money, 
he  is  vexatiously  prosecuted  on  false  pretences,  and 
harassed  till  he  will  give  up  his  money  to  get  released. 
If  the  king  wants  supplies  of  any  kind,  he  calls  upon 
his  officers  next  in  grade  to  himself,  and  these  go  out 
and  demand  the  service,  first,  of  all  those  wealthy 
people  who  they  know  will  not  perform  it,  but  will 
pay  large  sums  to  be  exonerated ;  and  after  the 
officers  have  satisfied  their  cupidity  in  this  way,  and 
pocketed  all  the  money  themselves,  they  will  go  to 
those  who  will  perform  the  service,  and  order  them  to 
do  it.  Under  such  a  system  of  oppression  and  tvranny, 
the  people  feel  little  inducement  to  make  efforts  for 
the  acquisition  of  property,  or  to  aim  at  the  improve- 
ment of  their  condition  and  circumstances.  The 
spirit  of  enterprise  is  crushed,  and  the  great  mass  of 
the  population  sunk  to  a  mere  animal  existence,  ex- 
erting themselves  little  more  than  is  absolutely  requi- 
site to  secure  the  necessaries  of  life,  and  those  often 
of  the  poorest  kind.    Still,  however,  with  all  this 
weight  of  oppression  and  discouragement  pressing 


them  down,  and  with  all  the  enervating  and  stupefy- 
ing effects  of  their  bad  habits,  the  Burmese  possess 
no  small  degree  of  bodily  vigor  and  activity,  and 
mental  elasticity.  The  boatmen  and  other  laborers 
possess  great  muscular  power  and  ability  to  sustain 
continued  effort,  and  frequently  show  themselves 
capable  of  feats  which  require  extraordinary  strength 
and  agility. 

1029.  In  China,  as  in  Hindostan  and  Burmah,  the 
people  derive  their  nourishment  from  the  soil  (898). 
A  small  quantity  of  animal  substance,  mostly  of  fish, 
frequently  constitutes  a  portion  of  the  diet  of  many 
of  them,  it  is  true,  but  yet  it  is  always  more  as  a  con- 
diment than  as  an  aliment.    They  use  no  butter  nor 
cheese,  and  very  seldom  milk.    The  chief  thing  they 
wish  and  work  for  is  rice  ;  and  they  can  no  more 
understand  how  human  beings  can  exist  without 
rice,  than  American  flesh-eaters  can  understand  how 
man  can  live  without  flesh -meat.    Every  substitute 
for  rice  is  considered  meagre,  and  indicative  of  the 
greatest  wretchedness.  '  Inquiring  whether  the  west- 
ern barbarians  eat  rice,  and  finding  me  slow  to  give 
an  answer,'  says  Gutzlafi",  '  they  exclaimed,  '  Oh,  the 
sterile  regions  of  the  barbarians,  which  produce  not 
the  necessaries  of  life  !    Strange  that  the  inhabitants 
have  not  long  ago  died  of  hunger  !'    I  endeavored  to 
convince  them  that  there  were  substitutes  for  rice, 
which  were  equal  if  not  superior  to  it ;  but  all  to  no 
purpose ;  they  still  maintained  that  it  is  rice  only 
which  can  properly  sustain  the  life  of  a  human  being.' 
'  Next  to  rice,  the  most  universal  food  in  the  empire 
is  the  white  cabbage,  a  species  of  brassica.  Besides 
this  vegetable,  the  northern  provinces  consume  millet 
and  the  oil  of  sesamum  as  a  general  article  of  diet. 
In  the  more  southern  provinces,  several  species 
gourds  and  cucumbers,  together  with  sweet  potatoes 
and  one  or  two  species  of  kidney  beans  and  of  peas 
are  used.'*    'The  Chitiese,=  says  Gutzlaff,  'may 
fitlv  be  compared  to  ants.    The  land  is  filled  with 
men.    The  houses  are  not  inhabited,  but  stuffed,  with 
human  beings.    Multitudes  issue  from  a  few  small 
hovels,  and  swarms  seem  to  rise  from  the  very  earth.' 
'  The  Chinese  are  probably  the  most  laborious  people 
on  earth,  and  their  bodies  seem  to  require  the  least 
repose.    They  labor  every  day  in  the  year  except  the 
first,  appropriated  to  reciprocal  visiting  among  fam- 
ilies, and  the  last,  consecrated  to  the  memory  of  their 
ancestors.'    Yet  notwithstanding  this  great  industry 
and  the  fertility  of  their  soil,  which  yields  theni  two 
crops  of  rice  annually,  the  population  is  so  exceedingly 
numerous  (898,  Note)  in  proportion  to  their  produc- 
tive resources,  that  a  large  majority  of  the  people  are 
compelled  to  live  very  abstemiously,  and  hundreds  ot 
thousands  of  them  are  so  pressed  with  the  demands  ot 
hunger,  that  they  eagerly  consume  whatever  aliment- 
ary substance  they  can  get  from  the  vegetable  and 
animal  kingdoms.    Dogs,  cats,  rats,  worms,  etc.,  are 
indiscriminately  devoured  by  them,  and  even  very 
considerable  quantities  of  gypsum  are  eaten  witU 
their  vegetable  substances,  to  satisfy  the  cravings  ot 
the  stomach.    It  is  important  to  remark,  however, 
that  most  if  not  all  this  poverty  and  wretchedness  is 
caused  by  the  great  intemperance  of  the  people  in  the 
use  of  opium  ;  for,  poor  as  they  are,  they  all  contrive 
to  indulge  more  or  less  extensively  in  this  pernicious 
practice  ;  so  that  the  three  hundred  millions  of  people 
in  China  consume  nearly  eighteen  millions  of  dollars 
worth  of  opium  annually.    The  consumption  ot  this 
vile  drug,  while  it  diminishes  their  means  of  subsist- 
ence and  their  ability  to  labor,  at  the  same  time 
greatly  increases  the  morbid  cravings  of  their  stom- 
achs.    Still,  with  all  this  privation  and  evil  habit, 
the  Chinese  generally  possess  considerab  e  muscular 
power,  and  particularly  for  continued  labor,  ouiz- 
laff,  speaking  of  his  travels  in  China,  says  that  on  a 
certain  occasion,  '  not  being  able  to  walk,  we  pro- 
•  China,  by  J.  F.  Davis,  Esq. 


SCIENCE  OF  HUMAN  LIFE. 


cured  sedan  chairs.  The  bearers  appeared  to  be  the 
lowest  of  the  low,  clad  in  a  few  rags,  and  looking  as 
emaciated  as  if  they  were  going  to  fall  down  dead. 
But  under  this  unseemly  exterior  they  hid  great 
strength.  I  certainly  believe  that  a  well-fed  horse 
would  not  have  been  able  to  carry  some  of  us  who 
were  stout  and  hale  over  the  cragged  mountains  with- 
out  siniting  under  the  load.  But  these  men  walked 
on  briskly  and  sure-footed,  and  ascended  acclivities 
with  greater  speed  than  we  could  have  done  in  walk- 
ing. Yet  though  these  men  were  meagre,  and  hun- 
gry as  wolves,  thev  were  cheerful  and  boisterous.  Of 
the  scanty  livelihood  upon  which  the  poorer  classes, 
and  indeed  nine-tenths  of  the  nation,  are  obliged  to 
subsist,  those  who  have  not  witnessed  the  reality  can 
hardly  have  an  adequate  idea.  The  wages  are  so  low, 
that  a  man  who  has  worked  from  morning  till  evening 
as  hard  as  he  could,  gains  perhaps  ten  cents,  and  with 
this  he  has  to  maintain  wife  and  children.' 

1030.  In  China,  however,  as  in  every  other  country 
where  narcotic  and  intoxicating  substances  are  gene- 
rally used,  many  individuals  are  to  be  found  of  more 
temperate  and  correct  habits,  and  these  are  always 
favored  with  better  health,  and  more  vigorous  and 
active  bodies.  '  A  finer  shaped  and  more  powerful 
race  of  men  exists  nowhere,'  says  Mr.  Davis,  '  than 
the  coolies  or  porters  of  Canton  ;  and  the  weight  they 
carry  with  ease  on  a  bamboo  between  two  of  them, 
would  break  down  most  others.  The  freedom  of  their 
dress  gives  a  development  to  their  limbs,  that  renders 
many  of  the  Chinese  models  for  the  sculptor.' 

1031.  In  Egypt,  the  diet  of  the  peasantry  and 
laboring  people  is  much  the  same  as  in  China.  They 
use  some  animal  substance,  particularly  fish,  as  a  kind 
of  relish  or  condiment,  but  their  nourishment  is  de- 
rived immediately  from  the  soil.     Their  food  chiefly 
consists  of  coarse  bread  made  of  wheat,  of  millet  or 
maize,  together  with  cucumbers,  melons,  gourds, 
onions,  leeks,  beans,  chickpeas,  lupins,  lentils,  dates, 
etc.     Most  of  these  vegetables  they  eat  in  a  crude 
state.    '  It  is  indeed  surprising  to  observe  how  sim- 
ple and  poor  is  the  diet  of  the  Egyptian  peasantry,' 
says  Mr.  Lane,*  'and  yet  how  robust  and  healthy 
most  of  them  are,  and  how  severe  is  the  labor  which 
they  can  undergo.     The  boatmen  of  the  Nile  are 
mostly  strong  muscular  men.     They  undergo  severe 
labor  'in  rowing,  poling,  and  towing  ;  but  are  very 
cheerful,  and  often  the  most  so  when  most  occupied, 
for  then  they  frequently  amuse  themselves  by  singing.' 
'  The  Egyptian  cultivators  of  the  soil,  who  live  on 
coarse  wheaten  bread,  Indian  bread,  lentils  and  other 
productions  of  the  vegetable  kingdom,'  says  Mr. 
Catherwood,  'are  among  the  finest  people  I  have 
seen.'    Opium  is  not  so  generally  and  freely  used  in 
Egypt  as  in  many  other  countries.     Tobacco  is  the 
principal  means  (768)  of  excitement  and  intoxication 
employed  by  the  Egyptians,  and  this  they  use  univer- 
sally and  to  very  great  excess.    Here,  as  in  Burmah 
(1028),  both  sexes  and  all  classes,  ages,  and  conditions, 
smoke  at  all  hours  of  the  day  and  night,  and  almost 
incessantly.    Coffee  also  is  drunk  at  all  hours  of  day 
and  night,  and  is  used  nearly  as  universally  and  ex- 
cessively as  tobacco ;  hemp,  a  violently  intoxicating 
plant,  is  likewise  smoked  to  some  extent  by  the  low- 
est classes.      The  Egyptians  are  also  excessively 
lascivious. 

1032.  The  natives  of  Central  Africa,  who  subsist 
wholly  on  vegetable  food,  possess  astonishing  bodily 
powers.  The  enterprising  Landers  inform  us  that 
most  of  the  tribes  which  they  were  amongst  in  Africa 
subsist  principally,  and  many  of  them  entirely,  on 
vegetable  food.  '  The  people  of  Jenna,'  say  they, 
'  have  abundance  of  bullocks,  pigs,  goats,  sheep  and 
poultry ;  but  they  prefer  vegetable  food  to  animal  : 
their  diet,  indeed,  is  what  we  should  term  poor  and 
watery,  consisting  chiefly  of  preparations  of  the  yam 
•  Lane's  Egypt. 


and   of   Indian  corn ;   notwithstanding    which,  a 
stronger  or  more  athletic  race  of  people  is  nowhere  to 
be  met  with  (,895).    Burdens  with  them  are  invaria- 
bly carried  upon  the  head  ;  and  it  not  unfrequently 
requires  the  united  strength  of  three  men  to  lift  a  cala- 
bash of  goods  from  the  ground  to  the  shoulders  of  one, 
and  then,  and  not  till  then,  does  the  amazing  strength 
of  the  African  appear.     Some  of  the  women  which 
we  saw,  bore  burdens  on  their  heads  that  would  tire 
a  mule,  and  children  not  more  than  five  or  six  years 
old,  trudged  after  them  with  loads  that  would  give  a 
full-grown  person  in  Em-ope  a  brain  fever.'  The 
Krooraen  are  a  particular  race  of  people  differing  en- 
tirely from  the  other  African  tribes.     They  inhabit 
a  country  called  Setta  Krow,  on  the  coast  near  Cape 
Palmas.  Their  principal  employment  is  of  a  maritime 
nature.     A  certain  number  of  these  men  are  always 
employed  on  board  of  the  ships  of  war  on  the  African 
coast,  for  the  purpose  of  performing  those  duties 
where  a  considerable  fatigue  and  exposure  to  the  sun 
is  experienced.    They  only  require  a  few  yams  and  a 
little  palm  oil  to  eat,  and  they  are  always  ready  to 
perform  any  laborious  work  which  may  be  required 
of  them. 

1033.  'The  principal  article  of  food  among  the 
Indians  of  Mexico,  and  more  particularly  in  the  State 
of  Tobasco,'  says  Mr.  Pope,  who  has  resided  several 
years  among  them,  '  is  Indian  corn.    It  consequently 
constitutes  the  most  important  article  of  agriculture, 
and  three  crops  may  be  obtained  in  a  year  without 
the  labor  of  tillage.     From  the  corn  they  prepare  a, 
thin  cake  called  the  Tortilla,  which  is  a  bread  uni- 
versally used  by  the  better  class  of  the  inhabitants, 
and  a  dough  from  which  is  made  what  they  call  Posol. 
The  latter  article  is  prepared  by  boiling  the  corn,  and 
afterwards  crushing  it  on  a  flat  stone  fitted  for  the 
purpose,  and  which  every  family  possesses  (772),  it 
being  substituted  for  grinding,  as  corn-mills  are  un- 
known in  the  country.   This  dough  is  laid  aside  until 
wanted  for  use,  and  in  a  short  time  becomes  sour,  in 
which  condition  it  is  generally  preferred.     It  is  then 
mixed  with  water  to  such  a  consistency  as  may  be 
drunk,  and  sometimes  a  little  sugar  is  added.  And 
on  this  food  alone  they  are  enabled  to  subsist  and 
undergo  far  more  fatigue  under  the  tropical  sun  of 
Mexico,  than  our  northern  laborers  in  the  northern 
latitudes,  with  the  free  use  of  animal  food.     I  have 
not  unfrequently  been  forty  hours  in  ascending  the 
Tobasco  river,  to  the  capital — a  distance  of  about 
seventy-five  miles — in  one  of  their  canoes,  against  a 
current  of  from  three  to  four  miles  an  hour  ;  the  men 
poling  the  canoe  (a  very  laborious  employment)  six- 
teen hours  out  of  twenty-four.     Those  who  abstain 
from  the  use  of  ardent  spirits  are  muscular  and 
strong,  and  among  them  are  to  be  found  models  for 
the  sculptor.' 

1034.  The  interesting  natives  of  Pitcairn's  Island, 
of  whom  I  have  already  spoken  (982),  until  within  a 
few  years,  had  always  subsisted  on  plain,  simple, 
vegetable  food,  and  most  of  it  in  a  natural  state.  They 
were  remarkably  well  formed,  active,  and  athletic. 
'  Their  agility  and  strength  were  so  great,'  say  the 
British  officers  who  visited  them,  '  that  the  stoutest 
and  most  expert  English  sailors  were  no  match  for 
them  in  wrestling  and  boxing.  Two  of  them,  George 
Young  and  Edward  Quintal,  each  carried  at  one  time 
a  kedge  anchor,  two  sledge  hammers,  and  an  arm- 
orer's anvil,  weighing  together  upwards  of  six  hun- 
dred pounds ;  and  Quintal  once  carried  a  boat  twenty- 
eight  feet  in  length.' 

1035.  The  Spaniards  of  Rio  Salada  in  South  Ame- 
rica, who  come  down  from  the  interior,  and  are  em- 
ployed in  transporting  goods  over  land,  live  wholly 
on  vegetable  food.  They  are  large  and  very  robust 
and  strong,  and  bear  prodigious  burdens  on  their 
backs,  such  as  require  throe  or  four  men  to  place 
upon  them,  in  knapsacks  made  of  green  hides  ;  and 
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these  enormous  burdens  they  will  carry  fifty  miles 
into  the  country,  travelling  over  mountains  too  steep 
lor  loaded  mules  to  ascend,  and  with  a  speed  wliich 
few  New  England  men  can  equal  witliout  any  incum- 
brance. The  slaves  of  Brazil  are  a  very  strong  and 
robust  class  of  men,  and  of  temperate  habits.  Their 
food  consists  of  rice,  fruits,  and  bread  of  coarse  flour, 
and  from  thefarrenia  root.  They  endure  great  hard- 
ships, and  carry  enormous  burdens  on  their  heads,  a 
distance  of  from  a  quarter  of  a  mile  to  a  mile,  without 
resting.  It  is  a  common  thing  to  see  them  in  droves 
or  companies,  moving  on  at  a  brisk  trot,  stimulated 
by  the  sound  of  a  bell  in  the  hands  of  the  leader,  and 
each  man  bearing  upon  his  head  a  bag  of  coflee 
weighing  a  hundred  and  eighty  pounds,  apparently 
as  if  it  were  a  light  burden.  They  also  carry  barrels 
of  flour  and  even  barrels  of  beef  and  pork  upon  their 
heads.  They  are  seldom  known  to  have  a  fever  or 
any  other  sickness.  The  Congo  slaves  of  Rio  Janeiro 
subsist  on  vegetable  food,  and  are  among  the  finest- 
looking  men  in  the  world.  They  are  six  feet  high, 
and  every  way  well  proportioned,  and  are  remarkably 
athletic.  The  laborers  at  Laguira  eat  no  flesh,  and 
they  are  an  uncommonly  healthy  and  hardy  race.  A 
single  man  will  take  a  barrel  of  beef  or  pork  on  his 
shoulders  and  walk  with  it  from  the  landing  to  the 
custom-house,  which  is  situated  upon  the  top  of  a  hill, 
the  ascent  of  which  is  too  steep  for  carriages.  The 
cargoes  of  their  vessels  are  also  all  lifted  by  them 
from  their  lighters  on  to  the  wharves  or  landing, 
without  any  mechanical  aid  whatever.  Their  soldiers 
likewise  subsist  on  vegetable  food,  and  are  remarka- 
bly fine-looking  men.  The  laboring  men  or  porters 
at  the  Island  of  Terceira  (one  of  the  Azores),  subsist 
wholly  on  coarse,  vegetable  food,  and  are  exceedingly 
strong,  and  able  to  bear  very  great  burdens  on  their 
shoulders.  A  single  man  will  take  on  a  pad  upon  his 
shoulders,  a  half-pipe  of  wine  containing  fifty-two 
gallons  (and  weighing  in  all  about  five  hundred 
pounds),  and  carry  it  to  warehouses  and  up  a  number 
of  steps.  The  Moorish  porters  at  Gibraltar  from  the 
Barbary  shore,  live  on  coarse  vegetable  food,  and  are 
very  athletic  and  hardy.  They  will  carry  casks  of 
wine,  and  other  burdens  of  prodigious  weight,  on 
their  pads  upon  their  shoulders. 

1036.  '  With  respect  to  the  Moorish  porters  in 
Spain,'  says  Captain  C.  F.  Chase,  of  Providence,  R.  I., 
'  I  have  witnessed  the  exceedingly  large  loads  they 
are  in  the  habit  of  carrying,  and  have  been  struck 
with  astonishment  at  their  muscular  powers.  Others 
of  the  laboring  class,  particularly  those  who  are  in 
the  habit  of  working  on  board  of  ships,  and  called  in 
that  country  stevedores,  are  also  very  powerful  men. 
I  have  seen  two  of  these  men  stow  off  a  full  cargo  of 
brandy  and  wine  in  casks  (after  it  was  hoisted  on 
board  and  lowered  in  the  hold),  apparently  with  as 
much  ease  as  two  American  sailors  would  stow  away 
a  cargo  of  beef  and  pork.  They  brought  their  food 
on  board  with  them,  which  consisted  of  coarse  brown 
■wheat-bread  and  grapes.' 

1037.  '  I  have  made  several  voyages  to  St.  Peters- 
burg in  Russia,'  says  Captain  Cornelius  S.  Rowland, 
of  New  Bedford,  Mass.  '  The  people  of  Russia  gene- 
rally  subsist  for  the  most  part  on  coarse  black  rye- 
bread  and  garlicks.  The  bread  is  exceedingly  coarse, 
sometimes  containing  almost  whole  grains,  and  it  is 
very  dry  and  hard.  I  have  often  hired  men  to  labor 
for  me  in  Russia,  which  they  would  do  from  sixteen 
to  eighteen  hours,  and  find  themselves,  for  eight  cents 
per  day  (the  sun  shining  there  sometimes  twenty 
hours  in  the  day).  They  would  come  on  board  in 
the  morning  with  a  piece  of  their  black  bread  weigh- 
ing about  a  pound,  and  a  bunch  of  garlicks  as  big  as 
one's  fist.  This  was  all  their  nourishment  for  the 
day  of  sixteen  or  eighteen  hours'  labor.  They  were 
astonishingly  powerful  and  active;  and  endured 
severe  and  protracted  labor  far  beyond  any  of  my 


men.  Some  of  these  men  were  eighty  and  even 
ninety  years  old  ;  and  yet  these  old  men  would  do 
more  work  than  any  of  the  middle-aged  men  belong- 
ing to  my  ship.  In  handling  and  stowing  away  iron, 
and  in  stowing  away  hemp  with  the  jack-screw,  they 
exhibited  most  astonishing  power.  They  were  full  of 
agility,  vivacity,  and  even  hilarity,_singing,  as  they 
labored,  with  all  the  buovancy  and  blithesomeness  of 
youth'  (1031). 

1038.  '  The  Irish  chairmen,  porters,  and  coalheavers 
in  liondon,'  says  Adam  Smith,  in  his  Wealth  of  Na- 
tions, '  who  have  been  raised  principally  on  the  pota- 
toe,  and  who  continue  to  subsist  on  vegetable  food, 
are  perhaps  the  strongest  men  in  the  British  do- 
minions.' 

103!).  '  I  have  frequently  witnessed,  both  in  Eng. 
land  and  in  Spain,  the  amazing  bodily  strength  of  the 
salt  and  coal-heavers,  and  their  ability  to  perform  an 
astonishing  amount  of  labor  in  a  day,'  says  Captain 
Chase.  '  They  perform  so  much,  that  they  generally 
work  by  the  ton,  and  not  by  the  day.  Much  however 
probably  depends  on  their  being  accustomed  to  their 
particular  kind  of  employment.  These  men  subsist 
on  a  simple  vegetable  diet ;  except  that  in  England 
some  of  them  use  milk  or  buttermilk,  with  oatmeal, 
bread,  mush,  potatoes,  etc.  1  have  visited  many  re- 
spectable families  in  Ireland,  who  never  allow  their 
children  to  partake  of  any  other  than  this  simple  fare. 
Moreover,  I  have  been  informed  by  many  of  the 
young  Irishmen  from  sixteen  to  twenty-five  years  of 
age,  that  they  had  never  eaten  a  pound  of  flesh  in 
their  lives  ;  still  they  were  remarkably  vigorous, 
sprightly,  and  exceedingly  well-formed ;  and  the 
women  are  uncommonly  handsome.  And  of  all 
classes  with  which  I  have  ever  been  acquainted,  in 
all  countries  and  climates,  the  Irish  who  have  been 
thus  reared,  and  who  lead  temperate  lives,  will  endure 
more  hardships,  fatigue,  and  exposure,  than  any 
other.'  '  The  finest  specimens  of  the  human  body  I 
ever  beheld,  I  saw  in  Ireland,  and  they  had  never 
tasted  animal  food,'  says  the  Rev.  Howard  Malcolm, 
of  Boston,  who  has  travelled  extensively  in  America, 
Europe,  and  Asia. 

1040.  '  The  salt  and  coal-heavers  in  Liverpool  and 
London  are  principally  Irish,'  says  Captain  John 
Price,  of  New  Bedford,  Mass.  '  I  have  often  em- 
ployed these  men  in  lading  and  unlading  my  ship, 
and  h^ve  been  surprised  at  their  great  strength  and 
power  of  endurance  in  connexion  with  their  simple 
and  scanty  diet.  Their  food  consists  principally  of 
oatmeal  and  other  coarse  bread,  and  cheese,  dining  on 
about  four  ounces  of  coarse  bread  and  two  or  three 
ounces  of  cheese.  On  one  occasion,  two  of  these 
men  came  alongside  of  my  ship  with  a  boat-load  of 
salt  for  me  ;  and  one  of  them  actually  threw  that  salt 
with  a  shovel,  up  nine  feet  on  to  the  deck  of  my  ship, 
as  fast  as  two  of  my  men  could  throw  it  into  the 
hold.' 

1041 .  '  I  once  discharged  a  cargo  of  oil  at  the  port 
of  Lisbon  in  Portugal,'  says  Captain  Cornelius  S. 
Rowland,  and  the  casks  of  oil  were  carried  from  my 
ship  to  the  storehouse  by  porters.  These  porters 
came  from  the  interior,  on  the  borders  of  Spain  and 
Portugal.  They  subsisted  wholly  on  vegetable  food, 
almost  entirely  on  coarse  rye-bread,  and  were  re- 
markably stout  and  healthy.  I  had  a  cask  of  oil  of 
uncommon  size  on  board,  weighing  upwards  of  thirty- 
two  hundred  pounds ;  and  four  of  these  porters, 
yoked  two  and  two,  took  it  up  by  means  of  ropes  go- 
ing from  their  yokes  under  each  end  of  the  cask,  and 
carried  it  about  fifteen  rods  to  the  storehouse.' 

1042.  '  The  Greek  boatmen,'  says  the  venerable 
Judge  Woodruff,  whose  interesting  mission  to  Greece 
I  have  already  named  (9!)7),  'are  seen  in  great  num- 
bers about  the  harbors,  seeking  employment  with 
their  boats.  They  are  exceedingly  abstemious.  Their 
food  always  consists  of  a  small  quantity  of  coarse 
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black  bread,  made  of  unbolted  rye  or  wheiit-meal 
(generally  rye),  and  a  bunch  of  grapes  or  raisins,  or 
some  figs.    They  are  nevertheless  astonishingly  ath- 
letic and  powerful,  and  the  most  nimble,  active, 
graceful,  cheerful,  and  even  merry  people  in  the  world. 
At  all  hours  they  are  singing, — blithesome,  joviiil, 
and  full  of  hilarity.    The  laborers  in  the  shipyards 
live  in  the  same  simple  and  abstemious  manner,  and 
are  equally  vigorous  and  active  and  cheerful.  They 
breakfast  and  dine  on  a  small  quantity  of  their  coarse 
bread  and  figs,  grapes,  or  raisins.    Their  supper,  if 
they  take  any,  is  still  lighter  ;  though  they  more  fre- 
quently take'no  supper,  and  eat  nothing  from  dinner 
to  breakfast.    It  is  indeed  astonishing  to  an  American 
to  see  on  how  small  a  quantity  of  food  these  people 
subsist.    It  is  my  serious  opinion  that  one  hearty 
man  in  New  England  ordinarily  consumes  as  much 
food  in  a  day,  as  a  family  of  six  Greeks.    Yet  there 
is  no  people  in  the  world  more  athletic,  active,  supple, 
graceful,  and  cheerful  (996).     In  Smyrna,  where 
there  are  no  carts  nor  other  wheel-carriages,  the  car- 
rying business  falls  upon  the  shoulders  of  the  porters, 
who  are  seen  in  great  numbers  about  the  wharves 
and  docks,  and  in  the  streets  near  the  water  side, 
where  they  are  employed  in  lading  and  unlading  ves- 
sels.   They  are  stout,'  robust  men,  of  great  muscular 
strength,  and  carry  at  one  load,  upon  a  pad  fitted  to 
their  backs,  from  four  hundred  to  eight  hundred 
pounds.    Mr.  Langdon,  an  American  merchant  re- 
sidiug  there,  pointed  me  to  one  of  them  in  his  service, 
and  assured  me  that,  a  short  time  before,  he  carried 
at  one  load,  from  his  warehouse  to  the  wharf  (about 
twenty-five  rods),  a  bo.x;  of  sugar  weighing  four  htin- 
dred  pounds,  and  two  sacks  of  coffee  weighing  each 
two  hundred  pounds, — making  in  all  eight  hundred 
pounds  ;  that  after  walking  off  a  few  rods  with  a 
quick  and  firm  step,  he  stopped  and  requested  that 
another  sack  of  coffee  might  be  added  to  his  load,  but 
Mr.  Langdon  apprehending  danger  from  so  great  an 
exertion,  refused  his  request.' 

1043.  Mr.  Jones,  in  his  Sketches  of  Naval  Life, 
published  at  New  Haven  in  1829,  speaking  of  the 
porters  of  Smyrna,  says  that  '  the  weight  which  they 
bear  at  one  load,  is  often  astonishing.  I  have  been 
credibly  informed,'  says  he,  '  that  five  hundred  and 
sixty  pounds  is  a  common  burden  for  them,  and  that 
it  frequently  amounts  to  eight  hundred  and  forty 
pounds.'  '  i  once  saw  one  of  the  porters  of  Smyrna,' 
says  Lieut.  Amasa  Paine,  of  the  U.  S.  navy,  'carry 
three  bags  of  coffee  at  a  load  ;  and  I  saw  those  bags 
of  coffee  weighed,  and  carefully  took  down  the  weight 
of  each  bag  at  the  time.  One  of  them  weighed  three 
hundred  and  twenty-two  pounds,  another  three  hun- 
dred and  twenty-seven,  and  another  three  hundred 
and  eleven  pounds, — making  in  all  nine  hundred  and 
sixty  pounds.'  These  porters  very  seldom  if  ever 
partake  of  any  animal  food — never  enough  to  produce 
any  effect  on  their  bodies  ;  but  they  subsist  mostly 
on  a  very  spare,  simple,  and  coarse  vegetable  diet. 

1044.  '  Captain  Thayer,  in  the  schooner  Lydia, 
belonging  to  me,'  says  Mr.  Luther  Jewett,  of  Port- 
land, Maine,  '  came  into  Portland  in  the  summer  of 
1831,  with  a  cargo  of  barilla  (an  ankali  made  of  kelp, 
aud  used  in  making  soap),  from  the  Canary  Islands. 
I  stood  by  when  the  schooner  was  discharging  her 
cargo,  and  saw  four  stout  American  laborers  attempt, 
in  vain,  to  lift  one  of  the  masses  of  barilla,  which  the 
captain  and  mate  both  solemnly  affirmed  was  brought 
from  the  storehouse  to  the  vessel  by  a  single  man,  a 
native  laborer,  where  they  freighted,  and  he  subsist- 
ed entirely  on  coarse  vegetable  food  and  fruit.' 

1045.  '  On  our  passage  home  from  Greece,'  says 
Judge  Woodruff,  '  we  encountered  a  number  of  severe 
gales,  in  which  all  the  sailors  were  obliged  to  exert 
themselves  to  the  utmost.  During  these  times,  our 
Greek  boy,  John  of  Thessaly  (997),  displayed  the 
most  astonishing  agility  and  muscular  power.  He 


would  run  out  on  the  rigging,  and,  hanging  by  one 
leg,  he  would  handle  the  sails  with  a  degree  of  strength 
which  seemed  almost  supernatural,  when  the  storm 
was  so  severe  and  the  sea  so  rough  that  he  would 
often  swing  so  as  to  describe  a  considerable  part  of  a 
circle,  and  it  seemed  impossible  for  any  creature  to 
hold  fast.    I  witnessed  these  exploits  with  painful 
dread,  expecting  every  moment  to  see  him  shook  from 
the  rigging  into  the  ocean;  but  he  felt  perfectly  se- 
cure, and  even  loved  the  sport,  and  seemed  '  proud  to 
be  daring.'    One  day,  while  we  were  sailing  under  a 
pleasant  breeze,  and  nothing  for  the  hands  to  do,  the 
men  amused  themselves  in  performing  various  feats  ; 
and  among  other  things,  they  tried  to  lift  a  cannon 
which  was  lying  upon  the  deck.    We  had  one  very 
large,  stout-built,  powerful  man  amongst  the  crew — 
a  native  of  Kentucky — who  went  by  the  name  of  '  big 
Charley.'    He  prided  himself  in  his  strength  ;  and 
after  several  others  had  tried  in  vain  to  lift  the  gun, 
he  took  hold  and  laid  out  his  whole  strength,  but  did 
not  stir  it.    He  changed  his  position  and  tried  the 
second  and  the  third  time  with  all  his  might,  but  was 
not  able  to  move  the  gun  at  all.    After  big  Charley 
had  given  up,  and  all  supposed,  of  course,  that  it  was 
entirely  useless  for  any  one  else  on  board  to  try,  the 
Greek  boy  John,  who  had  been  idly  looking  on,  came 
lazily  up,  and  took  hold  of  the  gun,  and,  to  the  utter 
amazement  of  the  whole  crew,  he,  with  apparent  ease, 
raised  it  up  full  two  inches  from  the  deck,  and  laid  it 
down  again.     The  astonished  spectators  could  not 
believe  their  own  eyes  ;  and  to  satisfy  them  that  there 
was  no  deception  about  it,  he  raised  it  up  the  second 
time.     This  feat  appeared  so  extraordinary  to  me, 
that  I  could  not  divest  myself  of  a  suspicion  that  there 
might  be  some  peculiar  sleight  in  it ;  and  as  I  had 
been,  in  my  prime,  a  pretty  stout  man,  I  thought  I 
would  try  my  own  hand  at  it.    I  accordingly  watched 
my  opportunity  when  no  one  was  present  to  witness 
my  attempt,  and,  taking  hold  of  the  gun  in  the  man- 
ner the  Greek  boy  had  done,  I  exerted  all  my  strength ; 
but  I  could  no  more  move  it  than  if  it  had  been  rivet- 
ed to  the  deck.' 

1046.  '  My  health,'  says  Dr.  Jackson,  a  distinguish- 
ed surgeon  in  the  British  army,  '  has  been  tried  in 
all  ways  and  climates  ;  and  by  the  aids  of  temperance 
and  hard  work,  I  have  worn  out  two  armies  in  two 
wars,  and  probably  could  wear  out  another  before  my 
period  of  old  age  arrives.  I  eat  nd  animal  food,  drink 
no  wine  nor  malt  liquor  nor  spirits  of  any  kind.  I 
wear  no  flannel,  and  neither  regard  wind  nor  rain, 
heat  nor  cold,  when  business  is  in  the  way.' 

1047.  '  I  was  born,'  says  Benjamin  Howland  (999), 
'according  to  the  record,  on  the  13th  day  of  April,  a. 
D.  1752.  In  early  life  I  was  frequently  troubled  with 
the  diseases  common  to  children,  and  as  I  advanced  in 
life,  I  became  subject  to  turns  of  the  colic  and  of  the 
sirk-headache,  which  often  rendered  me  unable  to 
labor.  After  I  had  arrived  at  the  age  of  twenty-five 
years,  I  concluded  that  the  complaints  with  which  I 
was  afflicted  were  caused  by  some  errors  in  my  diet, 
and  I  therefore  left  off  eating  milk  and  hot  bread, 
which  in  a  great  measure  prevented  my  turns  of  the 
cholic,  but  not  the  headache  ;  and  from  that  time  until 
I  arrived  at  the  age  of  forty  years,  generally  speaking, 
my  health  was  but  poor.  Still  apprehending  that  my 
frequent  indisposition  was  occasioned  by  errors  in  my 
diet,  and  being  in  the  habit  of  using  much  animal 
food  at  that  time,  I  thought  my  difliculties  might 
proceed  from  that,  and  concluded  that  I  would  not 
use  any  more,  not  even  fowl,  the  advice  of  my  atten- 
ding physicians  and  some  of  my  friends  to  the  con- 
trary notwithstanding.  I  then  adopted  the  use  of 
molasses  and  water  with  brown  bread  or  biscuit  m  it 
for  my  dinner,  and  tea  or  coffee  for  my  breakfast  and 
supper,  my  coffee  generally  being  made  from  parched 
barley;  and  I  have  continued  to  use  this  beverage  to 
the  present  day,  having  perceived  no  ill  consequences 
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to  proceed  from  it.    My  health  began  to  improve 
immediately,  and  continued  to  improve  for  a  number 
of  years,  and  much  of  my  youthfulness  and  activity 
returned  (1003).    I  became  able  to  labor,  travel,  or 
exercise,  as  in  early  life.    I  could  make  stone  wall, 
mow  grass,  chop  wood,  etc. ;  and  have  continued  to 
the  present  to  be  blessed  with  a  good  use  of  my  limbs 
to  travel  or  labor.    My  mind,  although  perhaps  never 
equal  to  some  men's,  yet  I  may  say  without  boasting, 
has  not,  as  I  can  perceive,  diminished  in  its  vigor  and 
activity  in  doing  business,  for  twenty  or  thirty  years 
past.    My  sight  is  as  good  as  common,  though  I  am 
now  eighty-two  years  old.    I  see  to  read  out  of  doors 
or  at  a  window,  without  glasses,  although  I  have  lost 
the  sight  of  one  eye.    I  have  no  recollection  of  ever 
having  tasted  of  rum  but  once,  and  that  was  before  I 
was  twenty  years  old.    I  never  drank  brandy  nor  any 
other  distilled  spirits,  and  I  think  not  to  the  amount 
of  a  bottle  of  wine  or  strong  beer.    In  my  younger 
years  I  sometimes  drank  ai  small  quantity  of  cider, 
but  for  the  greatest  part  of  my  life  1  have  only  drank 
a  little,  when  first  made,  at  the  press.    I  carefully 
avoid  eating  all  greasy  substances  as  far  as  possible. 
I  seldom  take  any  butter.    I  eat  vegetables  of  various 
kinds,  have  no  fixed  quantity  to  eat,  generally  eat 
what  my  appetite  craves,  which  is  not  increased  by 
missing  a  meal,  as  it  was  when  I  made  iise  of  animal 
food.    I  never  was  in  the  habit  of  using  tobacco  at 
any  time  of  life.    I  retire  at  nine  o'clock  in  the  even- 
ing, and  rise  about  sunrise.     I  generally  sleep  well ; 
and  after  a  day  of  hard  labor,  rise  the  next  morning 
quite  refreshed.     I  have  two  brothers  younger  than 
myself,  who  are  not  in  my  way  of  living,  and  do  not 
enjoy  so  good  health,  nor  are  they  able  to  labor  as  I 
do  ;  although  in  younger  years,  one  of  them  enjoyed 
much  better  health  than  I  did.    I  had  a  sister  who  in 
her  youth  was  unable  to  walk  for  fourteen  years,  in 
consequence  of  a  kind  of  rheumatic  cramp.  During 
the  latter  part  of  that  time,  she  left  off  the  use  of  ani- 
mal food,  except  drinking  a  tea  made  from  boiling 
birds  in  clear  water ;  she  also  left  the  use  of  that 
before  she  recovered,  and  never  afterwards  made  use 
of  any  animal  food  of  any  kind.     She  was  soon  after 
entirely  relieved  from  her  rheumatic  complaints,  and 
enjoyed  a  comfortable  state  of  health ;  was  active, 
cheerful,  and  sensible,  and  so  continued  to  her  latest 
moments.    She  lived  over  seventy  years.    I  have  for 
many  years  been  in  the  habit  of  leading  my  field  at 
mowing,  and  have  continued  to  do  so  to  the  present 
time.     I  generally  cut  from  sixteen  to  twenty-five 
tons  of  fodder.' 

1048.  '  I  have  been  acquainted  with  Mr.  Benjamin 
Rowland  for  several  years,'  says  Christopher  Robin- 
son, Esq.,  '  and  I  know  he  is  a  very  extraordinary 
instance  of  bodily  vigor  and  activity,  and  of  unim- 
paired faculties,  for  an  octogenarian.  There  are  few 
men  at  any  period  of  life  capable  of  doing  so  much 
work  in  a  day  as  he  is.  Few  young  men  walk  with 
so  quick  and  elastic  a  step  as  he  does.  When  cross- 
ing the  fields,  if  a  fence  comes  in  his  way,  instead  of 
pulling  it  down  or  crawling  clumsily  over  it,  he  places 
one  hand  on  the  top  of  it,  and  springs  over  it  like  an 
active  youth  (999).  Though  I  consider  myself  a 
pretty  active  young  man,  yet  I  do  not  think  I  can 
walk  from  East  Greenwich  to  Providence  (a  distance 
of  fourteen  miles)  in  so  short  a  time  as  Mr.  Howland 
can.  His  mental  powers  seem  to  have  suffered  as 
little  from  old  age  as  his  physical.  He  appears  to 
possess  all  the  soundness  of  judgment,  freshness  of 
memory,  and  shrewdness  of  mind,  that  he  ever  did  ; 
and  for  the  performance  of  labor  or  the  transaction  of 
business,  he  is  a  much  more  capable  man  than  many 
at  half  his  years.' 

1049.  '  I  have  resided  many  years  near  Mr.  Ben- 
jamin Howland,  and  know  him  well,'  says  Albert  C. 
Green,  Esq.,  attorney-general  of  the  state  of  Rhode 
Island.      '  He  possesses  the  activity  and  vigor  of 


ordinary  able-bodied  laboring  men  at  forty  years  old, 
and  is  capable  of  doing  as  much  work.  He  has,  for 
many  years  past,  been  in  the  habit  of  leading  his 
hands  in  the  field,  and  has  considered  that  they  did  a 
good  day's  work  who  held  their  way  with  him'.  Mr. 
Robinson  read  law  with  me,  and  had  a  good  oppor. 
tunity  of  becoming  acquainted  with  Mr.  Howland. 
His  testimony  concerning  him  is  perfectly  correct. 
I\Ir.  Howland  is  indeed  a  very  remarkable  man  for 
one  of  his  years.' 

1050.  '  A  fright,  when  a  lad,'  says  Mr.  Thomas 
Shillitoe,  of  Tottenham,  England  (999),  '  brought  on 
a  very  severe  nervous  complaint,  which  increased  as 
I  grew  up.   At  the  twenty-fourth  year  of  my  age,  my 
health  became  so  impaired  that  my  medical  attendant 
ordered  me  to  quit  London  altogether,  and  put  me  on 
a  very  generous  diet.    A  beef-steak,  and  some  of  the 
best  ale  that  could  be  procured,  were  ordered  for  my 
breakfast ;  and  at  my  dinner  and  supper,  plenty  of 
good  ale  and  wine,  and,  to  avoid  obesity,  vegetable 
diet.     This  mode  of  dieting  I  pursued  for  twenty 
years.    My  health  gradually  more  and  more  declined, 
and  my  nerves  were  so  enfeebled,  that  twice  I  was 
confined  to  my  bed,  from  the  sudden  sight  of  a  mouse. 
These  frights,  too,  which  proceeded  from  different 
causes,  produced  such  dread,  such  horror,  such  de- 
bility, and  such  sinking  and  frequent  craving  for  food 
and  stimulants,  for  several  days  afterwards,  and  my 
frame  became  so  overcharged  with  the  quantityof  food 
and  liquids,  and  my  nervous  irritability  so  increased, 
that  I  felt  as  if  I  could  not  live.  Smoking,  and  spirits 
and  water,  were  then  recommended.    Although  the 
quantity  was  increased  from  time  to  time,  they  did 
not  produce  the  effect  I  desired.     I  became  alarmed 
at  the  consequences,  not  knowing  where  it  would 
end.     These  not  producing  sleep,  I  was  then  advised 
to  have  recourse  to  laudanum.     I  began  with  ten 
drops,  yet  I  found  I  was  obliged  to  increase  my  dose 
three  drops  every  third  night,  until  it  got  to  one  hun- 
dred and  eighty  drops.     I  left  off  at  that  quantity. 
In  addition  to  my  nervous  attacks  (I  apprehend  in 
consequence  of  my  generous  and  high  manner  of  liv- 
ing), I  became  bilious,  rheumatic,  and  gouty  ;  I  fre- 
quently had  very  bad  colds  and  sore  throat ;  and  I 
can  only  describe  the  situation  1  was  brought  into  by 
saying  I  went  about  day  by  day,  frightened  for  fear 
of  being  frightented — a  dreadful  situation  indeed  to 
be  living  in.     I  made  a  visit  to  a  medical  friend  of 
mine  in  Hampshire,  where  I  spent  some  time.  This 
afforded  him  an  opportunity  of  observing  the  state  of 
my  health,  and  the  effect  which  my  manner  of  living 
had  on  my  constitution  ;  and  before  I  quitted  his 
house  he  advised  me  to  make  a  general  change  in  my 
manner  of  living — to  abandon  my  beef-steak,  and  the 
use  of  all  fermented  liquors,  and  to  use  animal  food 
but  very  sparingly.     At  first,  it  appeared  to  me  as  if 
human  nature  could  hardly  be  willing  to  submit  to 
my  friend's  prescription  ;  for  my  physician  in  London 
had  desired  me  to  double  my  portion  of  ale  in  the 
morning,  saying  my  hypochondriacal  habit  required 
it.    At  last  I  called  upon  him  for  his  advice,  in  as 
debilitated  a  state  of  body,  I  think,  as  I  well  could 
be,  to  walk  about.    His  advice  to  me  was,  to  procure 
some  of  the  oldest  Madeira  wine  that  could  be  got, 
and  to  take  a  bottle  in  as  short  a  time  as  possible.  A 
friend  of  mine  provided  me  some,  which  he  told  me 
was  twenty  years  old.     I  took  the  bottle  of  wine  be- 
tween the  hours  of  eight  and  ten  at  night,  and  it  pro- 
duced very  little  more  effect,  such  was  my  state  of 
debility,  than  if  I  had  taken  so  much  water.  But 
feeling  satisfied  of  the  sincerity  of  my  friend,  who 
had  enforced  to  me  the  necessity  of  a  general  change, 
I  made  up  my  mind  to  be  willing  to  seek  help  from 
Almighty  God,  that  I  might  give  it  a  fair  trial,  satisfied 
as  I  was  that  nothing  short  of  His  help  could  enable 
me  to  endure  the  conflict  I  must  undergo.    M^hen  I 
I  returned  to  my  own  home,  favored  as  I  believe  I  was 
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with  that  help  which  would  bear  me  up  in  making 
the  attempt,  I  proceeded  all  at  once— for  I  found 
tampering  with  these  things  would  not  do— and  gave 
up  my  laudanum,  fermented  liquors  of  every  kind, 
and  my  meat  breakfast.     My  health  began  gradu- 
ally to  improve,  although  I  felt  some  of  the  effects  ot 
the  old  complaint  in  my  stomach,  after  I  had  taken 
my  dinner  meal;  I  therefore  confined  myself  wholly 
to  vegetable  diet,  and  my  health  has  gradually  im- 
proved from  that  time  to  the  present,  so  that  1  am 
able  to  say,  to  the  praise  of  Him  who  enabled  me  to 
make  the  sacrifice  of  these  things,  that  I  am  stronger 
now,  in  my  eightieth  year,  than  I  was  fifty  years  ago, 
when  in  the  habit  of  taking  animal  food,  wine,  strong 
malt  liquor,  and  spirits  and  water  ;  and  my  o'lious, 
my  rheumatic,  and  my  gouty  complaints,  1  think  1 
may  say,  are  no  more ;  nor  have  I,  since  this  cliange, 
ever  had  an  attack  of  that  most  dreadful  of  maladies, 
hypochondria.    I  call  it  most  dreadful,  from  what  1 
have  felt  of  it.     It  exceeds  derangement,  because, 
when  derangement  takes  place,  the  mind  is  gone.  I 
find,  from  continued  experience  (it  being  thirty  years 
since  I  ate  fish,  flesh,  or  fowl,  or  took  fermented 
liquor  of  any  kind  whatsoever),  that  abstinence  is  the 
best  medicine.  I  don't  meddle  with  fermented  hquors 
of  anv  kind,  even  as  medicine.     I  find  I  am  capable 
of  doing  better  without  them  than  when  I  was  in  the 
daily  use  of  them.     When  I  think  of  my  friend  who 
put  me  on  this  mode  of  living,  I  am  satisfied  of  this, 
that  he  did  more  towards  my  comfort  here,  and  to- 
wards my  endeavoring  to  seek  after  a  better  inherit- 
ance in  the  world  to  come,  than  if  he  had  given  me 
ien  thousand  sovereigns.    It  is  probable  such  a  present 
would  have  promoted  an  increase  of  the  indulgence 
in  which  I  was  living,  and  would  have  been  almost 
sure  to  increase  that  state  of  disease  which  I  had 
from  time  to  time  been  laboring  under.    And  another 
way  in  which  I  was  favored  to  experience  help  m  my 
willingness  to  abandon  all  these  things,  arose  from 
the  effect  my  abstinence  had  on  my  natural  temper. 
My  natural  disposition  is  very  irritable,  and  was  not 
helped  by  my  nervous  complaint,  irritability  being 
very  much  attached  to  such  complaints.     I  am  per- 
suaded that  high  living  has  more  or  less  effect  in  tend- 
ing to  raise  into  action  our  evil  propensities,  which,  if 
given  way  to,  war  against  the  soul,  and  render  us  dis- 
pleasing to  Almighty  God.'     When  about  seventy 
years  old,  Mr.  Shillitoe  visited  this  country,  and  he 
was  then  truly  remarkable  for  his  youth-like  spright- 
liness  and  activity  ;  and  the  latest  accounts  of  him 
since  his  return  to  England  inform  us  that,  though 
over  eighty  years  of  age,  he  still  continues  to  walk 
from  Tottenham  to  London,  a  distance  of  six  miles.* 
1051.  '  Thomas  James,  a  laboring  man  of  Nantuck- 
et, has  never  eaten  any  flesh,  though  he  sometimes 
eats  fish.    He  informed  me,  a  short  time  since,'  says 
Mr.  William  Macy,  'that  he  had  never  been  sick, 
never  felt  any  of  the  aches  and  pains  of  which  others 
complain,  and  never  experienced  any  painful  weari- 
ness from  labor.    He  said  he  could  work  all  day  and 
all  night  if  necessary,  without  any  considerable  sense 
of  fatigue.    I  have  known  him  to  go  into  the  field  in 
the  morning,  and  labor  through  the  day,  and  come  in 
at  evening  and  eat  his  supper,  and  go  into  the  oil- 
mill  and  work  all  night,  and  then  go  into  the  field 
again  in  the  morning,  without  a  moment's  sleep,  and 
work  all  day,  and  yet  at  the  close  of  the  second  day 
he  assured  me  that  he  felt  no  oppressive  sense  of  wea- 
riness or  exhaustion.    He  once  observed  to  me,  that 
he  had  several  brothers,  all  of  whom  ate  flesh  freely, 
and,  said  he,  I  am  worth  the  whole  of  them  to  endure 
labor,  privation,  and  exposure.    He  is  uncommonly 
nimble  and  active.' 

1052.  Thomas  M'Goodin,  a  laboring  man  in  the 
Callender  factory  in  Providence,  is  about  forty  years 
old  (Feb.  1834),  small  frame,  and  weighs  aboutahun- 

*  Mr.  Shillitoe  died  about  a  year  since. 


dred  and  thirty  pounds.  From  religious  considera- 
tions he  was  induced,  about  the  year  1825,  to  abandon 
the  use  of  animal  food,  and  adopt  the  most  simple 
vegetable  and  water  diet.  After  living  in  this  way 
about  seven  years,  and  laboring  hard,  a  competition 
arose  in  the  beetling  department  of  the  factory,  in 
which  the  ability  of  the  laborers  to  endure  powerful 
and  protracted  effort  was  severely  tried.  Two  sta- 
tions requiring  precisely  the  same  exertion  were  to  be 
occupied  for  several  days  in  succession.  M'Goodin 
took  one  of  these  stations,  and  occupied  it  through  the 
whole  time  without  flagging  in  the  least ;  while  the 
other  station  was  successively  occupied  by  three  or 
four  of  the  strongest  men  in  the  establishment,  all  of 
whom  were  actually  tired  out  and  obliged  to  be  re- 
lieved. The  overseer  of  the  department  declared  that 
he  believed  M'Goodin  would  kill  every  man  in  the 
establishment,  if  they  were  obliged  to  hold  their  way 
with  him  till  he  gave  out.  M'Goodin  also  labored 
from  one  to  two  hours  a-day  longer  than  any  other 
man. 

1053.  Brindly,  the  celebrated  English  canal  engi- 
neer, informs  us  that  in  the  various  works  in  which 
he  has  been  engaged,— where  the  workmen,  being 
paid  by  the  piece,  each  exerted  himself  to  earn  as  much 
as  possible, — men  from  the  North  of  Lancashire  and 
Yorkshire,  who  adhered  to  their  customary  diet  of 
oat-cake  and  hasty -pudding,  with  water  for  their 
drink,  sustained  more  labor  and  made  greater  wages 
than  those  who  lived  on  bread,  cheese,  bacon,  and 
beer  the  general  diet  of  laborers  in  the  south. 

1054.  I  might  add  a  multitude  of  instances  of  indi- 
viduals in  the  United  States,  who  within  the  last  five 
or  six  years,  have  adopted  a  vegetable  and  water  diet, 
and  who  have  experienced  a  very  considerable  in- 
crease of  strength  since  they  have  wholly  abstained 
from  animal  food  ;  and  some  "of  those  instances' have 
been  very  remarkable ;  but  it  is  sufficient  to  state  in 
general  terms,  that  excepting  those  invalids  who  were, 
at  the  time  they  made  the  change,  affected  with  an 
incurable  disease,  all  who  have  adopted  and  strictly 
adhered  to  a  diet  of  pure  vegetable  food  and  water, 
and  at  the  same  time  consistently  observed  a_  correct 
general  regimen,  have  experienced  a  decided  increase 
of  muscular  power,  and  have  found  themselves  able 
to  perform  more  labor  with  less  fatigue.  Indeed  the 
general  experiment  has  so  completely  demonstrated 
the  truth  of  the  physiological  principles  which  I  have 
advanced  on  this  point  (1015),  as  to  render  it  perfect, 
ly  certain  that,  all  other  things  being  precisely  equal, 
they  who  understand  a  correct  general  regimen,  sub- 
sist on  a  diet  of  pure  and  well-chosen  vegetable  food 
and  pure  water,  possess  more  muscular  power,  and 
are  able  to  perform  more  labor  in  a  given  time,  and 
to  labor  much  longer  without  rest  and  without  weari 
ness,  than  they  who  subsist  either  on  animal  food  ex 
clusively,  or  on  a  mixed  diet  of  vegetable  and  animal 
food. 


LECTUUB  XVII. 

Comparative  effects  of  vegetable  and  animal  food  in  enabling  the 
human  system  to  resist  the  action  of  morbific  causes  and  to  re- 
cover from  disease— Popular  ignorance  in  regard  to  the  nature 
of  disease,  its  source  and  its  remedy  ;  and  what  is  required  of 
the  pliysician— Popular  error  in  regard  to  the  virtues  of  medi- 
cine—True  health  defined— The  three  opinions  of  the  schools  in 
relation  to  the  nature  of  disease— The  grounds  of  seif-deception 
and  of  the  success  of  quacliery— The  true  province  of  ihe  physi- 
cian—Disease not  natural  to  the  human  body— Caused  mostly 
by  our  voluntary  habits— All  medicine  a  poison— The  true  phy- 
sician—The abominations  of  quackery— Causes  of  disease,  or 
epidemics,  etc.— Animal  and  vegetable  food  in  re  ation  to  epi- 
demics—Illustrations;  Howard  and  others— Cholera  in  New 
York— Dietetic  sources  of  disease— Correct  med  cal  treatment 
—Little  drugging  necessary— Medicines  often  create  and  per- 
petuate disease— Importance  of  correct  regimen— V  irtues  of 
vegetable  diet-H  ippocr-ites'  opinion— The  principles  which 
should  govern  every  practitioner— Dr.  Cheyne  and  Dr.  Lamb  of 
England— Diseases  of  every  type  and  character  have  been  cured 
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by  correct  regimen,  with  little  or  no  medicine— How  the  diet  of 
a  chronic  patient  should  be  regulated— The  diseased  part  the 
standard  of  power— False  notions  in  regard  to  nourishing  dis- 
eased bodies  and  being  fleshy— InstabHity  of  invalids— Compar- 
ative effects  of  vegetable  and  animal  food  with  reference  to  lon- 
gevity, proliiicness,  and  the  ability  to  endure  cold. 

1055.  The  physiological  evidence  in  relation  to  the 
natural  dietetic  character  of  man,  derived  from  the 
comparative  effects  of  animal  and  vegetable  food  on 
the  human  body,  in  enabling  it  to  resist  the  action  of 
morbific  causes,  to  recover  from  disease,  and  to  attain 
to  old  age,  next  demands  our  attention. 

1056.  In  relation  to  disease,  and  the  true  principles 
and  means  of  cure,  the  most  universal  and  lamentable 
ignorance  prevails  among  mankind  (12).  Few,  proba- 
bly,  ever  attempt  to  define  their  own  notions  on  the 
subject,  but  are  content  to  go  through  life  with  the 
most  vague  and  indistinct  impressions.  Yet  if  we  were 
to  take  the  actions  of  men  as  true  expressions  of  their 
ideas,  we  should  unhesitatingly  say,  that  human 
beings  almost  universally  consider  health  and  disease 
as  things  absolutely  and  entirely  independent  of  their 
own  voluntary  conduct,  and  of  their  ability  to  control. 
They  regard  diseases  as  substances  or  things  which 
enter  their  bodies  with  so  little  connexion  with  their 
own  voluntary  actions  and  habits,  that  nothing  which 
they  can  do  can  prevent  disease,  nor  vary  the  time 
nor  violence  of  its  attack  (32);  and,  according  to  their 
education,  they  believe  it  to  be  the  effect  of  chance  or 
of  fate  (14),  or  a  direct  and  special  dispensation  of 
some  overruling  Power  or  powers  (28).  The  conse- 
quence is,  that  they  either  submit  to  disease,  as  an 
element  of  their  irresistible  destiny,  or  seek  for  reme- 
dies which  will  kill  it,  or  expel  it  from  their  bodies, 
as  a  substance  or  thing  independent  of  the  condition 
and  action  of  their  organs.  This  latter  notion  is 
probably  far  the  most  prevalent.  People  generally 
consult  their  physicians  as  those  who  are  skilful  to 
prescribe  remedies  that  will  kill  disease;  and  these 
reniedies  they  expect  to  act  either  as  an  antidote  to  a 
poison,  or  as  an  alkali  to  an  acid,  or  in  some  other 
way,  with  little  or  no  reference  to  the  condition  and 
action  of  their  organs,  and  to  their  dietetic  and  other 
voluntary  habits.  Many,  indeed,  seem  to  think  that 
their  physicians  can  take  disease  out  of  them  and  put 
health  into  them,  by  the  direct  application  of  remedies, 
and  that  there  is  in  the  remedies  themselves,  when 
skilfully  chosen  and  applied,  a  health-giving  potency 
which,  of  its  own  intrinsic  virtue,  directly  and  imme- 
diately imparts  health  to  the  body. 

1057.  This  erroneous  notion,  as  a  matter  of  course, 
leads  people  to  place  their  dependence  on  the  sovereign 
virtue  of  remedies,  and  consequently  to  undervalue  the 
highest  qualifications  of  the  well-educated  and  truly 
scientific  physician  (34),  and  to  place  equal  or  even 
greater  confidence  in  the  ignorant  and  blustering 
quack  who  impudently  pretends  to  have  discovered  a 
true  and  infallible  remedy  for  every  disease.  The 
result  of  all  this  error  is,  in  the  first  place,  mankind 
do  not  believe  that  their  own  dietetic  and  other  volun- 
tary habits  and  actions  have  much,  if  any  thing,  to  do 
with  the  preservation  of  health  and  the  prevention  of 
disease ;  in  the  second  place,  when  diseased,  they 
expect  to  be  cured  by  the  sovereign  power  of  medicine 
alone,  and  do  not  believe  that  any  particular  diet  can 
of  itself  be  of  any  great  importance  either  in  preven- 
ting or  promoting  their  restoration  to  health  ;  in  the 
third  place,  relying  \yholly  on  the  intrinsic  virtues  of 
medicine,  they  conceive  that  that  medicine  is  quite  as 
potent  from  the  hands  of  one  man  as  another,  and  are 
ever  ready  to  run  after  those  who  are  the  loudest  and 
most  confident  in  their  pretensions,  and  this  opens 
the  door  for  unbotmded  empiricism  and  quackery,  and 
for  the  immense  evils  which  flow  from  blind  and  indis- 
criminate drugging. 

1058.  All  this  mischief  arises  mainly  from  a  want 
of  correct  knowledge  of  the  nature  of  health,  and  the 


general  piinciples  and  philosophy  of  disease.  Life,  I 
have  said  (41 ),  is  a  mystery  to  man  ;  we  cannot  ap- 
predate  nor  detect  it  by  any  of  our  senses,  nor  by  any 
scientific  powers  or  means  which  we  possess.  It  is 
therefore  only  known  to  us  by  its  phenomena,  or  by 
the  powers  which  it  manifests  and  the  effects  which 
it  produces.  It  cannot,  as  we  have  seen  (108),  be 
the  effect  of  organization,  but  it  is  necessarily  the 
causeoforganization.  Nevertheless,  so  far  as  we  know 
anything  about  it,  organization  is  the  essential  medium 
of  its  manifestations  and  perpetuity  (121).  It  resides 
intimately  and  constitutionally  in  the  tissues  and 
substances  of  our  bodies  (203),  and  endows  those 
tissues  with  all  their  peculiar  properties  ;  and  entering 
with  those  tissues  into  the  composition  of  all  our 
organs,  imparts  to  those  organs  their  peculiar  func- 
tional powers  (312). 

1059.  The  organization  with  which  life  is  thus  in- 
timately connected,  consists  of  certain  arrangements 
of  the  matter  which  is  common  to  all  material  forms, 
organic  and  inorganic  (106),  and  which,  as  matter,  is 
subject  to  the  more  primitive  laws  and  affinities  of 
the  inorganic  world  (115).  But,  as  we  have  seen 
(117),  the  arrangement  of  matter  in  organic  forms, 
according  to  the  constitutional  laws  of  vitality,  is  an 
effect  directly  contrary  to  the  more  primitive  laws 
and  inorganic  affinities  of  matter  (110) ;  and  hence, 
vitality  produces  all  of  its  peculiar  effects,  and  main- 
tains its  controlling  sovereignty  in  its  organic  domi- 
nion, in  direct  opposition  to  the  more  primitive  laws 
and  inorganic  affinities  of  matter  (126) ;  and  conse- 
quently, those  laws  and  affinities  continually  act  to 
overcome  and  destroy  life  (127).  And  vitality,  in  re- 
sisting the  hostility  of  those  laws  and  affinities,  and 
maintaining  its  own  sovereignty  and  carrying  on  its 
peculiar  operations,  acts  in  and  through  its  organiz- 
ation, and  depends  on  the  power  of  the  vital  constitu- 
tion of  the  tissues  (914)  and  the  integrity  of  the 
organs. 

1060.  Health,  therefore,  may  briefly  be  defined  to 
consist  in  the  correct  condition  and  action  of  all  the 
vital  powers  and  properties  of  our  bodies  ;  and  this 
necessarily  involves  the  proper  development  and  cor. 
rect  operation  and  condition  of  all  the  organs,  tissues, 
and  substances  of  our  bodies. 

1061.  Concerning  disease,  medical  men  have  been 
divided  into  three  schools.  First,  those  who  have 
considered  disease  to  consist  essentially,  in  certain 
conditions  of  the  fluids  of  the  body.  '  The  human 
body,'  says  Hippocrates,  'contains  four  humors,  very 
different  with  respect  to  heat  and  cold,  moisture  and 
dryness,  viz.,  blood,  phlegm,  yellow  bile,  and  black 
bile.  Health  consists  in  a  due  mixture  of  these  four  ; 
and  whatever  produces  a  redundancy  in  any  of  them, 
does  hurt.'  This  is  the  foundation  of  humoral  patho- 
logy, which,  with  various  modifications,  has  been 
embraced  by  a  very  large  proportion  of  the  medical 
profession  from  the  days  of  Hippocrates  to  the  pre- 
sent ;  and,  of  course,  has  constituted  the  basis  of  the 
theory  and  practice  of  medicine  of  that  school.  Their 
remedies  and  modes  of  treatment  have  been  exhibited 
and  pursued  mainly,  if  not  entirely,  with  a  reference 
to  the  state  of  the  fluids,  and  aiming  to  correct  the 
humors.  This  scheme  of  humoral  pathology  has 
opened  the  widest  door  for  every  kind  of  quackery  in 
all  ages.  Medical  astrology  and  alchymy  of  earlier 
times,  and  the  elixirs  of  life,  catholicons,  pan-aceas, 
hygeian  pills,  and  other  species  of  quackery  in  our 
own  day,  have  all  been  founded  on  humoral  pathology, 
and  their  proprietors  have  always  talked  about  the 
impurities  of  the  blood,  the  humors,  etc.,  and  the 
potency  of  their  remedies  to  purify  the  blood,  and 
sweeten  the  humors,  and  thus  remove  or  prevent  all 
diseases  of  every  kind  and  type. 

1062.  The  second  school  of  physicians  consider  that 
disease  consists  essentially  in  the  peculiar  condition 
and  action  of  the  solids.    They  believe  that  by  the 
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action  of  disturbing  causes  and  morbific  agents  on  the 
solids  of  the  body,  these  latter  are  irritated  and  dis- 
eased, and  thus  derangement  of  function,  morbid  irri- 
tability, local  or  general  inflammation,  fevers,  change 
of  structure,  etc.,  are  induced.    This  school  also,  of 
course,  adapt  their  therapeutics,  or  theory  and  prac- 
tice of  medicine,  to  their  scheme  of  pathology.  They 
seek  to  subdue  irritation  and  restore  healthy  action 
by  abstracting  irritating  causes,  and  by  the  exhibition 
of  sedative  and  narcotic  medicine,  or  to  overcome  the 
irritation  and  unhealthy  action  of  one  part  by  produc- 
ing special  irritation  in  another  part,  on  the  principle 
of  counter  irritation  ;  and  it  is  upon  this  principle 
almost  entirely,  that  all  those  accidental  cures  are 
effected  to  which  all  quack  medicines  owe  their  repu- 
tation.   By  improper  quantities  and  qualities  of  food 
(510),  and  other  errors  of  diet  and  habits,  people  op- 
press and  irritate  their  systems,  till  they  begin  to  be 
affected  with  unpleasant  and  perhaps  painful  symp- 
toms of  disturbed  action,  and,  it  may  be,  diseased 
condition  of  some  of  their  organs.    These  symptoms 
they  mistake  for  the  disease  itself,  and  fly  to  the  use 
of  remedies  for  sour  stomachs,  dizziness,  head-ache, 
sore  eyes,  rheumatism,  pain  in  the  breast,  side,  or 
back,  or  for  catarrh,  cough,  cramps,  eruption,  debi- 
lity, or  something  else.    If  these  symptoms  do  not 
arise  from  the  actual  disease  of  any  particular  part, 
but  from  the  general  oppression  of  the  system,  caused 
by  excessive  alimentation,   any  drug  which  will 
powerfully  evacuate  the  alimentary  cavity  and  cause 
considerable  depletion,  will  at  once  relieve  the  symp- 
toms for  which  it  was  taken.    Or  if  the  symptoms 
arise  from  the  morbid  condition  and  unhealthy  action 
of  some  particular  organ  or  apparatus  of  the  system, 
the  medicine,  if  it  possess  any  potency,  by  rallying 
the  vital  forces  in  reaction  against  its  pernicious  pro- 
perties, induces  a  new  disease,  which,  upon  the  pi-in- 
ciple  of  counter-irritation,   causes  a  determination 
from  the  old  to  the  new  point  of  morbid  action,  and 
thus  perhaps  subdues  the  symptoms  for  which  it  was 
taken,  and  receives  the  credit  of  curing  the  disease. 
■WTiere  there  is  considerable  constitutional  and  restor- 
ative energy  in  the  system,  and  no  particular  part  is 
very  deeply  diseased,  the  vital  economy  will  often 
avail  itself  of  the  new  action  and  determination  caused 
by  the  medicine,  to  recover  the  health  and  integrity 
of  the  part  previously  affected  ;  yet  it  is  always  neces- 
sarily at  the  expense  of  greater  or  less  injury  to  other 
parts  and  to  the  constitution  generally,  from  the  ac- 
tion of  the  medicine.    And  if  the  cause  which  induced 
the  primary  difficulty  be  continued,  the  inevitable  re- 
sult will  be,  either  that  the  old  symptoms  will  sooner 
or  later  return  with  increased  violence,  or  other  symp- 
toms arising  from  the  diseased  condition  of  the  same 
part,  and  modified  by  the  action  of  the  medicine,  will 
occur ;  or  new  symptoms  arising  from  the  diseased 
condition  of  other  parts  predisposed  by  the  effect  of 
the  medicine,  will  take  place.    But,  so  that  the  symp- 
toms are  temporarilysubdued  or  mitigated,  orchanged, 
the  unfortunate  sufferer  is  deceived  into  the  belief 
that  he  is  benefited  by  the  medicine  ;  and  under  this 
delusion  perhaps,  perseveres  in  the  use  of  remedies 
which  often  become  the  most  efficient  causes  of  his 
sufferings,  till  he  drugs  himself  to  death,  to  the  glory 
of  the  medicine  and  the  emolument  of  the  mercenary 
quack. 

1063.  The  third  school  of  physicians  combine  to 
some  extent  the  views  of  the  other  two.  They  con- 
sider that  the  solids  and  fluids  are  both  concerned  in 
disease,  and  their  theory  and  practice  of  medicine 
correspond  with  this  opinion.  And  there  can  be  no 
dotibt  that  the  diseased  condition  and  action  of  the 
solids  produce,  to  a  greater  or  less  extent,  a  morbid  state 
of  the  fluids,  and  that  this  morbid  state  of  the  fluids 
reacts  upon  the  solids  to  increase  their  irritations  and 
aggravate  their  disease.  But  let  us  look  at  this  mat- 
ter a  little  more  in  detail.    Pure  healthy  chyme  is 


produced  exclusively  by  the  healthy  function  of  the 
alimentary  canal  (320),  and  the  alimentary  canal  can 
perform  this  function  healthfully  only  while  itself  is 
in  a  healthy  and  undisturbed  condition.  Pure  healthy 
chyle  can  only  be  produced  by  the  healthy  function 
of  the  lacteals  (455).  Pure  healthy  arterial  blood 
can  only  be  produced  by  the  healthy  functions  of  the 
lacteals,  lungs,  and  other  organs  concerned  in  haema- 
tosis,  or  the  formation  of  blood  (474).  Perfectly 
healthy  bile  can  only  be  produced  by  the  healthy 
function  of  the  liver  ;  and  so  on,  of  all  the  other  fluids 
and  humors  of  the  whole  system.  Now  then,  suppose 
the  chyme,  or  chyle,  or  blood,  or  bile,  or  any  other 
fluid  or  humor  of  the  body,  to  be  imhealthy  and  im- 
pure ;  is  it  possible  for  any  physician,  or  any  other 
human  being  in  the  universe,  to  apply  such  a  remedy 
as  will  of  its  own  intrinsic  virtues,  directly  and  im- 
mediately impart  health  and  purity  to  any  of  those 
substances  ?  Most  certainly  not.  There  is  no  possi- 
ble way  in  nature  of  producing  these  effects,  but  by 
the  healthy  function  of  the  organs  constituted  for 
that  purpose.  If  the  bile  is  unhealthy,  no  medicine 
in  the  universe  can  directly  impart  health  to  it.  The 
healthy  function  of  the  liver  alone  can  make  the  bile 
healthy  ;  and  while  the  fhnction  of  the  liver  is  per- 
fectly healthy,  the  bile  cannot  be  xmhealthy.  If  the 
blood  is  impure,  no  medicine  in  the  universe  can,  by 
its  own  intrinsic  virtues,  directly  and  immediately 
impart  pui-ity  to  it.  There  is  no  possible  way  in  na- 
ture by  which  it  can  be  purified,  but  by  the  healthy 
function  of  the  appropriate  organs  of  the  body. 

1064.  If,  then,  b)'  any  means  the  blood  becomes 
impure,  the  healthy  functions  of  the  appropriate  organs 
will  very  soon  purify  it.  But  whatever  may  be  the 
quality  and  potency  of  the  medicines  used  to  purify 
it,  so  long  as  the  functions  of  those  appropriate  organs 
are  unhealthy,  the  blood  will  and  must  remain  im- 
pure ;  and  this  is  true  of  all  the  fluids  and  humors  of 
the  system.  It  is  true,  however,  as  we  have  seen 
(1062),  that  by  the  continued  application  of  such  re- 
medies, the  original  symptoms  for  which  they  were 
applied  may,  upon  the  principle  of  counter  irritation, 
be  removed,  and  other  symptoms  be  established,  which 
will  disappear  when  the  remedies  are  abandoned  ;  and 
thus,  in  some  instances,  health  may  be  restored  :  in 
other  instances,  the  old  symptoms  will  return  after  a 
short  time,  and  probably  in  a  more  aggravated  form  : 
and  in  other  instances,  new  symptoms,  and  perhaps 
of  a  much  more  serious  character,  may  be  permanently 
established  :  while  the  patient  himself,  and  very  often 
his  physician  also,  will  never  suspect  that  the  new 
symptoms  have  been  produced  by  the  very  remedies 
by  which  the  old  symptoms  were  removed. 

1065.  We  see,  therefore,  that  the  essential  elements 
of  health  are  the  healthy  condition  and  functions  of 
the  organs  of  the  human  bodv  (1060)  ;  and  these  ele- 
ments are  preserved  by  a  strict  conformity  to  the  laws 
of  constitution  and  relation  established  in  our  nature 
(683,  et  seg.),  and  they  are  destroyed  or  impaired  by 
every  infraction  of  those  laws.  And  such  are  the 
sympathies  of  the  system  ('297,  298,  511),  that  not 
only  are  the  organs  immediately  acted  on  by  disturb- 
ing and  morbific  causes  themselves  affected  and  their 
functions  deranged  and  diseased  by  such  causes,  but 
other  organs  also,  sympathizing  with  those  imme- 
diately acted  on  by  those  causes,  partake  of  their 
irritations,  and  by  these  sympathetic  irritations  are 
often  made  themselves  the  seats  of  local  disease  ;  and 
when  disease  is  thus  once  induced,  even  slight  habitual 
disturbances  and  irritations  from  dietetic  en-ors  and 
other  causes  are  sufficient  to  keep  it  up  for  many  years, 
till  it  terminates  perhaps  in  death. 

1066.  We  see,  also,  that  no  physician,  nor  any  other 
human  being  in  the  universe,  can  come  tons  when  we 
are  diseased,  and  by  any  exercise  of  skill  or  the  appli- 
cation of  any  remedy,  directly  and  immediately  impart 
to  us  any  health,  or  remove  from  us  any  disease.  But 


188 


GRAHAM'S  LECTURES  ON  THE 


the  truly  enlightened,  scientific,  and  skilful  physician, 
is  generally  able  to  discover  the  nature  of  our  disease, 
and  to  ascertain  what  disturbing  causes  must  be  re- 
moved, and  what  means  must  be  emjjloyed  in  order  to 
the  restoration  of  the  healthy  action  and  condition 
of  every  organ  and  part,  and  thus,  by  assisting 
nature's  own  renovating  and  healing  economy,  releave 
the  system  from  disease,  and  enal)le  it  to  return  to 
health. 

1067.  For,  it  ought  to  be  well  understood  that  dis- 
ease IS  NEVEU  THE  LEGITISIATE  UESUI/r  OF  THK 
NORMAI,  OPEBATION  OF  ANY  OF  OUR  OKGANS.  The 

natural  and  legitimate  result  of  all  the  normal  opera- 
tions of  our  vital  economv  is  always  health,  and  only 
health  ;  and  if  disease  is  induced,  it  is  always  by  causes 
which  disturb  thoseoperations.  Indeed,  disease  itself, 
as  a  general  fact,  may  be  said  to  be,  in  its  incipient 
state,  nothing  more  than  an  excess  of  healthy  action 
to  resist  morbific  causes  ;  and  this  excess  being  carried 
too  far,  and  continued  too  long,  the  overacting  parts 
are  brought  into  a  morbid  condition,  and  perhaps 
involve  the  whole  system  in  sympathetic  irritation. 
All  that  nature  asks,  or  can  receive,  from  human 
skill,  in  such  a  condition,  therefore,  is  the  removal  of 
disturbing  causes;  and  she  will,  of  her  own  accord,  as 
naturally  as  a  stone  falls  to  the  earth,  return  to  health, 
unless  the  vital  constitution  has  received  an  irreparable 
injury.  Disease  is  therefore  not  only  induced  by  dis- 
turbing causes  in  the  first  place,  but  it  is  kept  up  by 
the  continual  action  of  such  causes.  It  is  true  that 
when  the  action  of  disturbing  causes  has  induced 
diseased  structure  in  our  organs,  this,  while  it  remains, 
will  in  the  absence  of  all  other  morbific  causes  keep 
up  diseased  action  to  a  greater  or  less  extent  in  the 
system.  But  as  a  general  law,  in  chronic  complaints, 
where  change  of  structure  has  not  actually  taken 
place  and  gone  too  far  for  vital  redemption,  diseased 
action  will  not  long  continue,  after  the  entire  removal 
of  the  disturbing  causes  ;  and  hence,  chronic  disease 
is  in  almost  every  instance  kept  alive  and  cherished 
from  day  to  day,  from  month  to  month,  and  from 
year  to  year,  by  the  constant  action  of  those  disturb, 
ing  causes  which  are  mostly  to  be  f  jund  in  our  diet- 
etic and  other  voluntary  habits. 

1068.  It  ought,  furthermore,  to  be  well  understood, 

that  ALL  MEDICIKE,  AS  SUCH,  IS  IN  ITSELF  AN  EVIL  ; 

that  its  own  direct  effect  on  the  living  body  is  in  all 
cases,  without  exception,  unfriendly  to  life  (1062); 
and  the  action  of  all  medicine,  as  such,  in  every  case, 
to  a  greater  or  less  extent  wears  out  life,  impairs  the 
constitution,  and  abbreviates  the  period  of  human 
existence.  Still,  however,  in  the  present  condition  of 
human  nature,  there  are  frequent  cases  o(  disease  in 
which  medicine,  to  some  extent,  is  indispensably 
necessary  to  the  salvation  of  life;  yet  even  in  all  such 
cases,  medicine  is  at  best  a  necessary  evil,  and  there- 
fore should  only  be  used  when,  and  to  the  extent, 
indispensably  necessary.  And,  consequently,  the  phy- 
sician who  assists  our  nature  to  throw  off  disease  and 
recover  health,  with  the  least  use  of  medicine,  is  the 
best  friend  to  our  constitution,  and  evinces  the  most 
true  science  and  skill,  and  deserves  our  highest  respect 
and  warmest  gratitude.  To  throw  an  immense  quan- 
tity of  medicine  into  thediseased  body,  and  accidentally 
kill  or  cure,  as  the  event  may  happen  to  be,  requires 
but  little  science  or  skill;  and  extensive  experience 
has  taught  us  that  it  may  be  done  as  well  by  the 
acknowledged  quack  as  by  the  licensed  physician  : 
but  to  understand  all  the  properties,  powers,  laws, 
and  relations  of  the  living  body,  so  well  as  to  be  able 
to  stand  bv  it  in  the  moment  of  disease,  and,  as  it  were, 
to  look  through  it  a(  a  glance,  and  detect  its  morbid 
affections  and  actions,  and  ascertain  its  morbific 
causes,  and  to  know  how  to  guide  and  regulate  the 
energies  of  life  in  accordance  with  its  own  laws,  in 
such  a  manner  as  to  remove  obstructions,  relieve 
oppressions,  subdue  diseased  action,   and  restore 


health,  with  little  or  no  medicine,  but  principally 
or  entirely  by  a  regimen  wisely  adapted  to  the 
case,  evinces  the  most  extensive  and  accurate  pro- 
fessional science  and  the  most  profound  skill ;  and 
such  qualifications  are  essential  to  the  character 
of  a  truly  enlightened  and  philanthropic  physi- 
cian; and  such  physicians  truly  deserve  the  support 
and  respect  and  admiration  and  love  of  every  member 
of  society,  as  standing  among  the  highest  benefactors 
of  the  human  family. 

106f).  But  what  must  we  think  of  those  creatures 
wearing  human  shape,  who,  either  with  the  good  in- 
tentions of  honest  ignorance,  or  with  the  base  motives 
of  cupidity,  with  exceedingly  little  or  no  knowledge  of 
the  human  constitution  and  the  laws  of  life,  and  with- 
out ever  seeing  their  thousands  of  patients,  or  know- 
ing  any  thing  of  the  nature  or  causes  of  their  diseases, 
open  their  patent  medicine  manufactories  in  London 
and  Philadelphia  and  New  York  and  other  places,  and 
deluge  the  earth  with  their  panaceas  and  catholicons 
and  hygeian  pills  and  thousands  of  other  vile  prepa- 
rations, and  boldly  recommend  them  as  infallible 
specifics  for  every  disease  that  man  can  force  upon  his 
nature  ?  Surely  they  are  to  be  regarded  as  among 
the  very  worst  enemies  of  their  species  ;  and  many,  if 
not  most  of  them,  ought  to  be  ranked  with  pirates  and 
assassins  ;  for,  with  little  if  any  less  turpitude  of  heart 
and  wickedness  of  intention,  they  destroy  the  lives  of 
hundreds,  where  pirates  and  assassins  do  of  one.  And 
they  will  continue  their  successful  career  of  human 
butchery,  till  the  all-pervading  ignorance  and  delu- 
sion of  our  fellow  creatures,  which  render  them  capa- 
ble of  being  deceived  by  such  impostors,  and  made 
willing  to  swallow  immeasurable  quantities  of  their 
pernicious  drugs,  shall  be  dispelled  by  the  universal 
diffusion  of  knowledge  in  regard  to  the  constitutional 
nature  and  relations  of  man. 

1070.  Health,  I  have  said  (1060),  may  briefly  be 
defined  to  consist  in  the  correct  condition  and  action 
of  all  the  vital  powers  and  properties  of  our  bodies, 
and  this  necessarily  involves  the  proper  development 
and  correct  operation  and  condition  of  all  the  organs, 
tissues,  and  substances  of  our  bodies ;  and  the  more 
perfectly  we  conform  to  the  laws  of  constitution  and 
relation  established  in  our  nature  (683,  et  seq.),  the 
more  perfectly  and  certainly  we  preserve  such  a  state 
of  things  ;  and  in  such  a  state  of  things,  our  bodies 
possess  their  greatest  vital  power  to  resist  the  action 
of  foreign  disturbing  and  morbific  causes  generally, 
and  of  all  special  and  extraordinary  morbific  or  pes- 
tilential causes. 

1071.  But  whatever  irritates  our  organs  and  dis- 
turbs their  functions,  not  only  tends  to  originate  dis- 

!  ease  in  the  system,  but  always  commensurately  di- 
minishes the  power  of  our  bodies  to  resist  the  action 
of  foreign  morbific  and  pestilential  causes.  It  is  pos- 
sible that  in  some  exceedingly  rare  instances,  changes 
in  the  state  of  the  earth  or  atmosphere,  or  the  influence 
of  comets  or  some  other  heavenly  bodies,  may  be  such 
as  absolutely  to  induce  disease  in  man  and  other  ani- 
mals, in  any  condition  of  their  vital  powers,  and 
wholly  independently  of  their  dietetic  and  other  vol- 
untary habits.  But  it  is  very  questionable  whether 
such  a  state  of  things  ever  happens  ;  and  it  is  certain 
that  if  it  does,  it  is  extremely  seldom,  and  only  on  a 
very  limited  extent  of  the  earth's  surface  ;  for  in  such 
a  case,  not  only  many,  but  every  human  being  with- 
out exception,  and  probably  most  or  all  the  lower  ani- 
mals, at  least  of  the  same  natural  class,  would  be  dis- 
eased at  the  same  time,  over  the  whole  extent  of  the 
earth's  surface  where  such  a  cause  prevailed.  But 
neither  history  nor  tradition  gives  us  any  information 
that  such  an  event  ever  took  place. 

1072.  Changes  in  the  state  of  the  earth  and  its  at- 
mosphere, and  especially  of  the  latter,  have  undoubt- 
edly very  often,  and  very  extensively,  been  immedi- 
ately exciting  causes  of  disease  in  man,  when  there 
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was  a  considerable  predisposition  to  disease  induced  by 
other  causes.  As  a  general  fact,  however,  the  grand 
sources  of  disease  are  the  erroneous  dietetic  and  other 
voluntary  habits  and  actions  of  mankind.  By  intro- 
ducing into  the  nose,  mouth,  hings,  and  stomach,  sub- 
stances unfriendly  to  life  (510),  and  by  introducing 
into  the  stomach  proper  alimentary  substances  in  an 
improper  condition  or  quantity,  or  at  improper  times, 
— by  error  in  regard  to  exercise,  rest,  sleeping,  clean- 
liness, clothing,  etc.,— by  an  undue  exercise  of  the 
mental  faculties  and  over-excitements  of  the  mind, — 
by  an  inordinate  exercise  of  the  passions,  such  as  love, 
fear,  anger,  etc., — and  by  many  other  causes  within 
the  compass  of  man's  voluntary  agency,  the  nervous 
system  is  almost  continually,  and  in  nearly  every 
member  of  the  human  family,  kept  in  a  state  of  more 
or  less  powerful  and  extensive  irritation;  and  by  this 
means  the  functions  of  the  several  organs  are  disturb- 
ed, and  their  functional  results  deteriorated ;  the 
healthy  condition  of  the  organs  themselves  is  impaired, 
and  more  or  less  of  a  morbid  irritability  and  sympathy 
are  induced  in  the  nervous  system  generally ;  and 
thus  diseases  of  every  description  are  originated  in 
the  system  by  internal  disturbances  ;  and  by  the  same 
means,  the  pow-er  of  the  living  body  to  withstand  the 
action  of  foreign  morbific  and  pestilential  causes  is 
exceedingly  diminished. 

1073.  We  perceive,  then,  that  not  only  whatever 
produces  irritation  in  the  system,  but  also  whatever 
excites  the  nerves  and  accelerates  the  functions  of  the 
organs  and  increases  the  exhaustion  of  their  vital 
properties  beyond  what  is  essential  to  the  most  healthy 
operations  of  the  vital  economy  (735)  and  the  most 
perfect  results  of  the  vital  processes  of  composition 
and  decomposition  (314),  always  necessarily  dimin- 
ishes the  power  of  the  living  body  to  resist  the  action 
of  foreign  morbific  and  pestilential  causes,  and  in- 
creases its  liability  to  be  morbidly  alFected,  or  to  be- 
come diseased  by  the  action  of  those  causes. 

1074.  We  have  »een  (906)  that  animal  food  or 
flesh-meat  is  decidedly  more  stimulating  in  proportion 
to  the  quantity  of  nourishment  which  it  actually 
affords  the  system  than  proper  vegetable  food ;  that 
it  increases  the  vital  action  of  the  whole  system, 
causes  a  more  rapid  pulse,  and  a  hotter  skin  (909)  ; 
hastens  all  the  vital  processes,  and  renders  the  vital 
changes  less  perfect.  We  have  seen  also  (914),  that 
the  chyle  formed  from  animal  food,  when  taken  from 
the  living  vessel,  much  more  readily  becomes  putrid 
than  that  which  is  formed  from  vegetable  food ;  and 
that  the  human  blood  formed  from  animal  food  wiU 
putrefy,  when  taken  from  the  living  vessels,  in  a 
much  shorter  time  and  much  more  rapidly  than  that 
formed  from  pure  vegetable  aliment ;  and  that  there 
is  always,  other  things  being  equal,  a  much  greater 
febrile  and  putrescent  tendency  in  the  living  bodies  of 
those  who  subsist  mostly  on  animal  food,  than  in  those 
who  subsist  wholly  on  pure  vegetable  aliment ;  and 
hence,  the  susceptibilities  of  both  the  fluids  and  the 
solids  to  the  action  of  morbific  causes,  is  greater  in  the 
flesh-eater  than  in  the  vegetable  eater.  Moreover,  it 
is  a  very  important  fact,  and  especially  in  relation  to 
civic  life,  that  the  pulmonary  and  cutaneous  evacua- 
tions of  the  human  body  are  much  less  morbific  and 
pestilential  in  their  tendencies,  when  pure  vegetable 
aliment  is  used  than  when  flesh-meat  is  used.  As  a 
general  fact,  therefore,  all  the  vital  powers  of  the 
human  body  are  preserved  in  a  more  vigorous  condi- 
tion, and  all  the  vital  functions  are  more  healthfully 
and  perfectly  performed,  in  the  use  of  proper  vegeta- 
ble food,  than  in  the  use  of  flesh-meat ;  and,  conse- 
quently, the  human  body  has  more  vital  power  to  re- 
sist the  action  of  foreign  morbific  and  pestilential 
causes,  and  to  maintain  permanent  health,  when  nour- 
ished by  well-chosen  vegetable  food,  than  when  nour- 
ished by  flesh-meat,  or  than  when  nourished  by  a 
mixed  diet  of  vegetable  and  animal  food. 


1070.  I  wish  to  be  clearly  understood  on  this  point, 
however ;  I  do  not  affirm  that  the  mere  abstinence 
from  animal  food,  and  living  on  vegetable  food  exclu- 
sively, without  any  regard  to  a  proper  regimen,  will 
better  enable  our  bodies  to  withstand  the  action  of  for- 
eign morbific  causes,  than  a  mixed  diet  under  good  re- 
gulations. I  continually  insist  upon  it,  and  wish  it  to 
be  distinctly  remembered,  that  vegetable  food  can.  be 
made  incomparably  more  pernicious  than  plain  simple 
animal  food  in  temperate  quantities.  It  is  infinitely 
better  to  subsist  on  a  mixed  diet  of  vegetable  and  ani- 
mal food  under  a  good  general  regimen,  than  to  live 
wholly  on  vegetable  food  badly  selected,  viciously  pre- 
pared, and  eaten  in  inordinate  quantities,  while  at 
the  same  time  we  live  in  the  violation  of  almost  every 
other  correct  rule  of  health.  Be  it  remembered,  there- 
fore, that  in  all  the  comparisons  which  I  draw  between 
the  eft'ects  of  animal  and  vegetable  food  on  the  human 
body,  I  always  proceed  upon  the  condition  that  all 
other  things  are  precisely  equal.  It  is  indubitably 
true  that  individuals  living  on  poor  and  scanty  vege- 
table food,  in  filthy  and  miserable  hovels,  indulging 
habitually  in  the  use  of  tobacco,  opium,  ardent  spirit, 
and  the  numerous  other  intoxicating  and  stimulating 
substances  used  by  human  beings  (768),  would  be  far 
more  likely  to  be  morbidly  affected  by  pestilential 
causes,  than  those  who,  surrounded  by  comforts,  with 
cleanly  and  well-regulated  habits,  subsist  temperately 
on  a  mixed  diet  of  vegetable  and  animal  food.  But 
the  question  is.  Would  the  same  individual,  or  any 
number  of  individuals  whose  habits  and  circumstances 
are  in  all  other  respects  correct,  be  better  able  to  re- 
sist the  action  of  foreign  morbific  causes  when  subsist- 
ing exclusively  on  a  well-chosen  and  well-regulated 
vegetable  diet,  than  when  subsisting  on  a  mixed  diet 
of  vegetable  and  animal  food  ?  To  this  question  I 
reply,  unhesitatingly,  that  both  physiological  science 
and  facts  prove  that  the  pure  vegetable  diet  is  the 
safest  and  the  best,  because  it  is  best  adapted  to  the 
organization  and  to  the  physiological  properties  and 
powers  of  the  human  body. 

1076.  As  to  facts,  they  may  be  gathered  in  great 
abundance  from  the  history  of  the  human  family  in  all 
periods  and  portions  of  the  world;  but  enough  can  be 
found  in  modern  times,  and  even  in  our  own  day  and 
country,  to  satisfy  every  mind  that  is  willing  to  receive 
the  truth. 

1077.  Howard,  the  celebrated  philanthropist,  was 
probably  more  exposed  to  the  influence  of  pestilential 
causes  than  any  other  human  being  that  ever  lived. 
'  In  the  period  of  sixteen  or  seventeen  years,'  says 
his  biographer,  'he  travelled  between  fifty  and  sixty 
thousand  miles,  for  the  sole  purpose  of  relieving  the 
distresses  of  the  most  wretched  of  the  human  race. 
The  fatigues,  the  dangers,  the  privations  he  under- 
went or  encountered  for  the  good  of  others,  were  such 
as  no  one  else  was  ever  exposed  to,  in  such  a  cause, 
and  such  as  few  could  have  endured.  He  often  tra- 
velled several  nights  and  days  in  succession,  without 
stopping,  over  roads  almost  impassable,  in  weather 
the  most  inclement,  with  accommodations  the  meanest 
and  most  wretched.  Summer  and  winter,  heat  and 
cold,  rain  and  snow,  in  all  their  extremes,  failed  alike 
to  stay  him  for  a  moment  in  his  course  ;  whilst  plague 
and  pestilence  and  famine,  instead  of  being  evils  that 
he  shunned,  were  those  with  which  he  was  most  fami- 
liar, and  to  many  of  whose  horrors  he  voluntarily  ex- 
posed himself;  visiting  the  foulest  dungeons,  filled 
with  malignant  infection,  spending  forty  days  in  a 
filthy  and  infected  lazaretto,  plunging  into  military 
encampments  where  the  plague  was  committing  its 
most  horrid  ravages,  and  visiting  where  none  of  his 
conductors  dared  to  accompany  him  ;'  and  through 
all  this,  he  sul)sisted  entirely  on  a  most  rigidly  ab- 
stemious vegetable  diet,  carefully  avoiding  the  use  of 
wine  and  all  other  alcoholic  drinks  :  and  such  was 
the  result  of  this  man's  extensive  experience  and  ob- 
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servation,  that  he  earnestly  advised  others  who  were 
exposed  to  the  plagtie,  to  abstain  entirely  from  the 
use  of  animal  food  ;  and  this,  it  cannot  be  supposed, 
he  would  have  done,  had  he  not  been  ftiUy  confident 
of  the  correctness  of  such  advice,  both  from  what  he 
had  experienced  in  himself,  and  from  what  he  had 
seen  in  others.  And  ic  nnist  be  remembered  that 
Howard's  opportunity  to  test  the  correctness  of  tliis 
opinion  was  neither  brief  nor  limited,  but  the  most 
extensive,  varied,  and  long-during,  ever  experienced 
by  any  one  man  ;  and  such  were  the  accuracy  of  his 
observations  and  the  soundness  of  his  judgment,  that 
although  not  himself  a  physician,  yet  he  was  more 
successful  in  treating  the  plague  than  any  of  the  phy- 
sicians where  he  went.  Howard's  opinion,  therefore, 
on  such  a  subject  is  of  the  highest  value.  '  The  ab- 
stemious diet  which,  at  an  early  period  of  his  life,  he 
adopted  from  a  regard  to  his  health,'  says  his  bio- 
grapher, '  he  afterwards  continued,  and  increased  in 
its  rigor  from  principle  and  from  choice,  as  well  as 
from  a  conviction  of  the  great  advantages  which  he 
derived  from  it.'  And  after  all  his  experience,  near 
the  close  of  his  life,  he  made  the  following  record  in 
his  diary  : — '  I  am  firmly  persuaded,  as  to  the  health 
of  our  bodies,  that  herbs  and  fruits  will  sustain  nature 
in  every  respect  far  beyond  the  best  flesh.'  Yet  with 
all  the  practical  good  sense  and  wisdom  of  this  phi- 
lanthropic man,  there  is  every  reason  to  believe  that 
he  fell  a  victim  to  his  free  use  of  tea.  Substituting 
its  deleterious  stimulation  for  the  sustaining  nourish- 
ment of  food,  he  rushed  with  the  utmost  temerity 
into  the  presence  of  the  greatest  danger,  when  his 
body,  by  fatigue,  cold,  wet,  and  exha!Ustion  from 
severe  fatigue,  was  wholly  tinprepared  to  resist  the 
virulent  action  of  malignantly  noxious  agents,  and 
then  neglected  the  early  symptoms  of  disease  in  his 
system,  and  perseveringly  refrained  from  the  use  of 
any  efficient  means  of  restoration. 

1078.  The  distinguished  botanist  Charles  Whitlaw, 
speaking  of  the  ravages  of  the  yellow  fever  in  New 
York,  says  : — '  I  was  then  in  the  full  vigor  of  health, 
having  been  brought  up  on  a  vegetable  diet,  which  I 
have  no  doubt  was  the  chief  cause  of  preserving  my 
health  and  life,  as  I  attended  and  nursed  a  consider- 
able number  during  the  whole  of  their  illness  without 
taking  the  fever.  Being  anxious  to  know  the  cause 
of  the  dreadful  malady,  I  attended  the  dissections. 
The  doctors  were  astonished  how  I  escaped  the  con- 
tagion. Mr.  Hardy,  a  celebrated  Scotch  philanthro- 
pist, like  Howard,  went  from  place  to  place  in  the 
city,  administering  comforts  to  the  diseased  and  mis- 
erable. I  was  induced  to  follow  his  course.  It  would 
be  impossible  to  describe  the  distress  I  witnessed.' 
Mr.  Whitlaw  also  informs  me  that  he  spent  a  season 
in  New  Orleans  during  the  prevalence  of  the  yellow 
fever,  and  was  much  among  the  sick,  nursing  and  ad- 
ministering to  them,  and  by  virtue  of  a  pure  and  sim- 
ple vegetable  diet  he  wholly  escaped  an  attack  of  the 
fever. 

1079.  Copeland's  Medical  Dictionary  contains  an 
article  on  climate  in  relation  to  the  food  of  man,  in 
which  the  writer  says  : — '  When  travelling  in  the 
most  unhealthy  parts  of  intertropical  Africa,  in  1817, 
I  met  with  an  Englishman  who  had  lived  there  be- 
tween thirty  and  forty  years,  and  was  then  in  the 
enjoyment  of  good  health.  The  circumstance  was 
singular  ;  and  in  answer  to  my  enquiries  as  to  his 
habits,  he  informed  me  that  soon  after  his  removal  to 
that  pestilential  climate,  his  health  had  continued  to 
suffer,  till,  after  trying  various  methods  without 
benefit,  he  had  pursued  as  closely  as  possible  the 
modes  of  life  of  the  natives,  adopting  both  their  diet 
and  beverages  (the  natives  living  almost  exclusively 
on  rice  and  maize  and  water),  and  from  that  time  he 
had  experienced  no  serious  illness.' 

1080.  The  Rev.  Mr.  Mylne,  missionary  to  Africa, 
makes  the  following  mention  of  the  health  of  his 


colleague,  the  Rev.  Mr.  Crocker.  Having  given  an 
account  of  his  own  severe  sickness  and  recovery,  he 
adds  :— '  Brother  Crocker  has  been  very  much  favor- 
ed ;  he  has  had  no  real  attack  of  fever  all  this  time, 
which  I  suppose  is  unprecedented  for  a  white  man 
here;  but  he  began  three  months  before  leaving 
America,  to  live  on  farinaceous  food,  and  has  strictly  ' 
adhered  to  his  principles  since  he  arrived,  living  on  I 

rice,  cassada,  sweet  potatoes,  etc  a  fact  worthy  of 

the  consideration  of  emigrants  to  this  country.' 

1081.  Mr.  G.  W.  M'Elroy,  of  Kentucky,  visited  1 
Liberia  in  Afi-ica  in  the  summer  of  183.'},  arriving  in 
July.    He  spent  two  months  in  Monrovia,  and  two  ! 
months  on  the  coast.    During  his  voyage  to  Africa, 
while  there,  and  on  his  passage  home,  he  abstained 
wholly  from  animal  food,  lived  on  rice  and  other  fari- 
naceous vegetables,  and  on  fruits.    He  enjoyed  the 
best  of  health  the  whole  time  (although  much  ex-  i 
posed  while  in  Africa),  and  in  fifty-seven  days  he 
gained  fifteen  pounds  in  weight.  ■ 

1082.  But  the  most  signal  demonstration  of  the  i 
truth  of  the  principles  which  I  am  contending  for, 
was  afforded  in  the  city  of  New  York  during  the 
prevalence  of  the  cholera  in  the  summer  of  1832. 
The  opinion  had  been  imported  from  Europe,  and 
generally  received  in  our  country,  that  a  generous 
diet  embracing  a  large  proportion  of  flesh-meat,  flesh- 
soups,  etc.,  with  a  little  good  wine,  and  a  strict  absti- 
nence from  most  fruits  and  vegetables,  were  the  very 
best  means  to  escape  an  attack  of  that  terrible  disease. 
Nearly  four  months  before  the  cholera  appeared  in 
New  York,  I  gave  a  public  lecture  on  the  subject  in 
that  city,  in  which  I  contended  that  an  entire  absti- 
nence from  flesh-meat  and  flesh-soups,  and  from  all 
alcoholic  and  narcotic  liquors  and  substances,  and 
from  every  kind  of  purely  stimulating  substances,  and 
the  observance  of  a  correct  general  regimen  in  regard 
to  sleeping,  bathing,  clothing,  exercise,  the  indulgence 
of  the  natural  passions,  appetites,  etc.,  would  consti- 
tute the  surest  means  by  which  anv  one  could  ration- 
ally hope  to  be  preserved  from  an  attack  of  that 
disease.  I  repeated  this  lecture  after  the  cholera  had 
commenced  itsravagesin  thecity,  and  notwithstanding 
the  powerful  opposition  to  the  opinions  which  I  ad- 
vanced, a  very  considerable  number  of  citizens  strictly 
adhered  to  my  advice.  And  it  is  an  important  fact, 
that  of  all  who  followed  my  prescribed  regimen  uni- 
formly and  consistently,  not  one  fell  a  victim  to  that 
fearful  disease,  and  very  few  had  the  slightest  symp- 
toms  of  an  attack.  *  The  following  statements,  which 
were  received  from  respectable  individuals  soon  after 
the  disease  had  disappeared  from  the  city,  may  be  | 
relied  on  with  the  fullest  confidence. 

a.  '  In  stating  my  views  of  a  simple  diet,'  says  Dr. 
Amos  Pollard,  'as  a  means  of  preserving  health  and 
preventing  disease,  I  must  necessarily  be  brief  for 
want  of  time,  I  think  I  have  the  most  ample  evidence 
of  its  salutary  and  conservative  effects  in  my  own 
person.  I  had  been  afflicted  both  before  and  during 
mv  medical  studies  with  the  worst  of  diseases,  chronic 
dyspepsy,  from  which  I  never  obtained  any  permanent 
relief  until  about  eighteen  months  since,  when  I  put 
myself  on  the  simple  mode  of  living  recommended  in 
vour  Lectures.  For  nearly  a  year  I  subsisted  princi- 
pally upon  coarse  wheat-meal  bread  and  milk,  with 

♦  During  the  prevalence  of  the  cholera  in  New  York  in  18.12.  it  ! 
was  most  extensively,  clamorously,  and  continually  asserted,  that  1 
the  'Graliamites'  were  dying  by  scores  with  the  epidemic,  and 
this  opinion  has  gone  abroad  through  the  country,  and  is  perhaps 
generally  believed.  Yet  I  solemnly  declare  that  I  made  the  most 
diligent  search  in  every  part  of  tlie  city  where  any  such  case  was 
reported,  and  called  on  every  physician  who  I  heard  had  made 
such  assertions,  and  in  the  newspapers  of  the  city  publicly  called 
for  the  specification  and  proof  of  such  cases,  yet  I  could  not  find 
a  single  instance  in  which  an  individual  who  had  adopted  and 
consistently  observed  the  regimen  1  had  prescribed  had  died  of 
cholera  or  any  other  disease,  and  but  two  or  three  instances  in 
which  there  had  even  been  a  slight  attack,  and  in  each  of  these 
cases  there  had  been  decided  imprudence. 
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great  advantage  to  my  health ;  when  happening  to 
get  some  milk  whicli  tasted  and  snielled  of  garlics,  I 
became  so  disgusted  with  it,  that,  in  May  lust  (lfi32), 
I  exchanged  my  milk  for  spring-water,  wliich,  witli 
the  coarse  bread,  has  constituted  my  diet  mainly  ever 
since.  During  the  past  summer,  and  especially  the 
cholera  season,  my  professional  duties  wereexceedingly 
arduous,  and  I  often  felt  myself  nearly  worn-out  lor 
want  of  rest  and  sleep.  Yet  through  the  whole  sick- 
ness I  subsisted  on  one  pound  i)er  day  of  coarse  un- 
leavened wheat-meal  crackers,  with  some  fruit  and 
spring-water,  and  experienced  no  disorder  of  the 
stomach  or  bowels,  but  enjoyed,  and  still  continue  to 
enjoy,  far  better  health  than  I  have  experienced  before 
for  the  last  fifteen  years.  I  also  gained  several  pounds 
in  weight  during  the  cholera  season.  On  looking  over 
my  notes  of  cholera  cases,  taken  at  the  bedside  of  the 
patients,  I  find  that  the  occasion  of  the  disease  could 
be  traced,  in  a  very  large  majority  of  cases,  either  to 
confirmed  habits  of  intemperance,  or  to  some  promi- 
nent act  of  imprudence.  I  speak  here  of  patients  both 
in  hospital  and  in  private  practice.  Many  people — 
and  among  them  some  of  my  own  profession — have 
asserted  that  simple  vegetable  diet  is  conducive  to, 
and  in  many  cases  has  actually  produced,  cholera.  I 
have  taken  considerable  pains  to  investigate  these 
matters,  and  in  not  a  single  instance  have  I  been 
able  to  verify  their  assertions  ;  but,  on  the  contrary, 
I  have  uniformly  found  that  every  person  who  has 
strictly  and  judiciously  observed  such  a  diet  under 
a  well-regulated  general  regimen,  has  not  only  es- 
caped the  cholera,  but  enjoyed  excellent  general 
health' 

b.  '  After  having  been  grievously  afflicted  for  seve- 
ral years  with  dyspepsy,'  says  Mr.  A.  Woodman,  'I 
adopted  a  simple  vegetable  diet,  and  entirely  recovered 
my  health.  Through  the  cholera  season  I  subsisted 
almost  entirely  on  coarse  wheat-meal  bread  and  water, 
and  enjoyed  the  most  perfect  and  uninterrupted 
health,  and  gained  several  pounds  in  weight.  Our 
family,  consisting  of  ten  members,  who  lived  on  what 
the  physicians  call  a  more  'generous  diet'  of  flesh, 
fine  bread,  tea,  coffee,  etc.,  all  had  a  pretty  severe  at- 
tack of  cholera,  and  some  of  them  two  and  three  at- 
tacks. My  brother  David,  a  very  healthy  and  robust 
young  man,  who  lived  as  the  rest  of  the  family  did, 
but  used  no  spirits,  went  with  me  three  several  times 
through  the  cholera  hospitals,  to  see  the  sick,  and  dur- 
ing the  night  following  me  each  time  he  had  a  severe 
attack  of  cholera,  while  I  had  not  even  a  premoni- 
tory symptom  of  the  disease  through  the  season.' 

c.  '  Myself,  wife,  and  sister,'  says  Mr.  Evander  D. 
Fisher,  '  had  all  been  afflicted  with  poor  health,  and 
particularly  my  wife  and  sister,  for  many  years  before 
we  adopted  our  present  mode  of  living  on  simple  vege- 
table food.  Neither  of  us  has  eaten  any  flesh  since, 
which  is  now  more  than  a  year.  We  spent  the  past 
summer  in  the  city,  and  never  enjoyed  better  health 
than  we  did  through  the  whole  cholera  season.  That 
dreadful  disease  raged  terribly  all  around  us,  and  cut 
off  many  of  our  neighbors,  and  even  came  into  our 
house  and  attacked  our  mother,  who  did  not  live  as 
we  did,  but  ate  flesh,  etc.  ;  and  I  was  among  the  dying 
and  the  dead,  and  assisting  in  laying  out  and  putting 
into  their  coffins  at  least  a  dozen  dead  bodies  of  those 
who  had  died  of  cholera,  yet  neither  myself,  wife  nor 
sister,  had  the  least  premonitory  symptoms  of  cholera, 
nor  any  other  illness,  during  the  whole  season.' 

d.  'We  remained  in  the  city  during  the  cholera  sea- 
son last  summer,'  says  Mr.  William  Mitchell,  '  and 
living  near  one  of  the  cholera  hospitals,  we  daily  saw 
the  dying  and  the  dead  carried  by  our  door.  Our 
whole  family,  except  my  mother,  subsisted  entirely 
on  a  simple  vegetable  and  milk  diet.  My  mother 
thought  she  required  the  more  ffenerotis  diet  to  which 
she  had  always  been  accustomed,  and  continued  to  eat 
flesh  and  live  in  the  usual  mode.    She  had  a  very 


severe  attack  of  the  cholera,  while  the  rest  of  us  bad 
not  a  symptom,  but  enjoyed  the  best  of  health  through 
the  whole  season.' 

e.  'Four  members  of  our  large  family,'  says  Mrs. 
Pike,  '  lived  strictly  on  a  simple  vegetable  diet  during 
the  cholera  season  last  summer,  eating  no  flesh,  and 
subsisting  principally  on  coarse  wheat-meal  bread. 
They  enjoyed  excellent  health,  and  none  of  them  had 
the  slightest  symptoms  of  cholera  during  the  seasop  ; 
while  every  other  member  of  the  family  had  more  or 
less  of  that  disease.' 

/.  '  During  the  prevalence  of  the  cholera  last  sum- 
mer,'says  Mrs.  Harriet  Wheeler,  'all  of  our  family 
had  an  attack  of  that  disease,  except  myself.  They 
ate  flesh,  and  lived  in  the  usual  manner.  I  ate  no 
flesh,  but  lived  strictly  on  a  simple  vegetable  diet, 
consisting  principally  of  coarse  wheaten  bread.  But 
what,  in  all  probability,  would  have  been  my  case,  if 
that  awful  epidemic  had  found  me  in  that  condition 
of  body  in  which  I  was  before  I  adopted  my  present 
mode  of  living  ?  I  verily  believe  I  should  not  now  be 
among  the  living  on  earth.  Thanks  to  God,  I  am 
not  only  living,  but  well.  I  have  scarcely  known  an 
hour's  indisposition  during  the  past  twelve  months. 
And  what  a  change  is  this,  after  having  been  afflicted 
as  I  have  been  for  more  than  twenty  years.' 

ff.  '  Since  about  the  year  1818,'  says'Mr.  Ferdinand 
L.  Wilsey,  '  I  have  been  afflicted  with  very  feeble 
health.  In  the  autumn  of  1831  I  commenced  living 
on  a  simple  vegetable  diet,  and  continued  to  live  in 
this  manner  very  strictly  during  the  cholera  season, 
subsisting  mainly  on  coarse  wheaten  bread.  My 
health  improved  very  much,  and  continued  good 
through  the  summer.  With  a  medical  friend  I  at- 
tended many  cases  of  the  cholera,  and  stood  over 
several  patients,  and  administered  to  them  and  rub- 
bed them,  but  had  not  a  symptom  of  the  disease ; 
while  my  medical  friend,  who  ate  flesh  and  drank 
wine,  and  urged  me  to,  had  several  attacks.' 

h.  '  Myself  and  wife,'  says  Mr.  Edmund  Van  Yorx, 
'  had  long  been  in  very  feeble  health,  and  laboring 
under  many  serious  symptoms  of  pulmonary  consump- 
tion, when  we  adopted  a  simple  vegetable  diet ;  since 
which  time  our  health  has  improved  exceedingly. 
We  and  our  children  and  other  members  of  our  family 
spent  the  cholera  season  in  the  city,  all  living  strictly 
on  our  plain  vegetable  diet.  Our  immediate  neigh- 
borhood was  exceedingly  sickly.  The  cholera  raged 
all  around  us,  and  the  people  died  on  every  side  of  us. 
One  man  died  next  door,  so  near  to  us,  that  I  could 
reach  my  hand  out  of  my  window  into  his  room  ;  and 
the  offensive  smell  of  his  body  after  death  came  in 
and  scented  our  whole  house,  and  yet  none  of  us  had 
an)'  thing  of  the  disease.  I  have  two  apprentices, 
both  of  whom  lived  as  we  did  on  a  vegetable  diet 
through  the  worst  of  the  cholera  season,  without  the 
least  indisposition.  The  older  one  then  went  into  the 
country  where  he  spent  two  weeks,  living  quite  gene- 
rously on  animal  food,  etc.,  and  then  returned  to  the 
city  and  took  the  cholera  immediately,  and  had  three 
physicians  to  keep  him  alive.  The  younger  one  con- 
tinued in  the  city,  adhering  closely  to  his  simple  vege- 
table diet.  His  health  improved  very  much  indeed 
during  the  summer,  and  he  had  not  the  slightest  symp- 
tom of  cholera  nor  any  other  disease.' 

i.  'After  having  been  afflicted  with  miserable  health 
for  many  years,'  says  Mr.  David  I.  Burger,  '  I  was 
induced  to  adopt  a  plain  and  simple  vegetable  diet,  and 
by  degrees  became  more  and  more  strict  in  my  regi- 
men, till  I  got  on  to  a  diet  of  coarse  wheaten  bread 
and  pure  rain-water  exclusively.  This  regimen  I 
observed  rigorously  through  the  whole  cholera  season, 
and  not  only  became  wholly  relieved  from  all  my 
ailments,  but  recovered  and  enjoyed  the  most  entire 
and  perfect  health,  feeling  strong,  active,  and  cheer- 
ful. My  sleep  was  as  sweet  as  an  infant's  ;  and  when 
I  rose  in  the  morning,  I  always  felt  fresh  and  clear 
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and  vigorous  and  sprightly,  as  ever  I  did  in  my  boy. 
hood.  During  the  cholera  season  I  was  very  much 
among  the  sick  of  that  terrible  disease.  Several  times 
a-day  I  visited  a  family  occupying  a  house  belonging 
to  me  in  James  Street,  and  of  which  live  members 
died.  I  stood  over  the  beds  of  the  sick,  handled  their 
bodies,  assisted  in  taking  care  of  them,  etc.,  and  after 
the  house  was  deserted,  and  others  were  afraid  to 
enter  it,  I  went  into  it,  took  up  the  beds,  clothes,  and 
Other  things  appertaining  to  the  rooms  from  which 
the  dead  bodies  had  been  removed,  and  carried  them 
out  of  the  house,  and  was  three  or  four  times  a-day 
there,  handling  the  things,  etc.  After  this  I  visited 
several  other  families  who  were  sick  of  the  same  dis- 
ease, sat  beside  the  sick  by  the  hour,  watched  with 
them,  rubbed  them,  lifted  them,  etc. ;  yet  through  the 
whole  season  I  had  not  the  least  touch  of  the  com- 
plaint, nor  the  slightest  indisposition  of  any  kind.' 

j.  Benjamin  Tytler,  an  aged  Scotchman  in  the 
employ  of  Daniel  Fanshaw,  Esq.,  living  on  the  simple 
vegetable  diet,  purposely  exposed  himself  in  almost 
every  possible  way,  frequenting  the  most  infected 
parts  of  the  city,  but  had  not  a  symptom  of  the  disease. 

k.  William  Goodell,  Esq.,  editor  of  the  Genius  of 
Temperance,  who  had  been  for  many  years  afflicted 
with  chronic  diarrhoea,  was  relieved  by  a  simple  vege- 
table diet,  and  was  much  exposed  during  the  cholera 
season,  but  wholly  escaped  an  attack. 

/.  James  Whitelaw,  a  Scotch  gentleman,  had  been 
afflicted  in  the  same  manner,  and  recovered  his  health 
by  the  same  means.  He  was  daily  in  the  midst  of  the 
cholera,  but  had  not  a  symptom  himself. 

m.  Mrs  Phebe  Corlies,  an  excellent  member  of  the 
Society  of  Friends,  had  been  most  severely  afflicted 
for  thirty  years  with  a  chronic  diarrhoea,  which  had 
baffled  every  mode  of  medical  treatment.  She  was 
relieved  by  a  simple  vegetable  diet  and  correct  gene- 
ral regimen,  and  enabled  to  remain  in  the  city  through 
the  cholera  season  without  a  symptom  of  that  com- 
plaint. 

n.  Two  sisters  of  the  name  of  Primrose,  had  been 
out  of  health,  and  both  recovered  excellent  health  by 
adopting  a  simple  vegetable  diet  and  a  correct  general 
regimen.  The  older  sister  returned  to  her  tea,  coffee, 
flesh-meat,  etc.,  but  the  younger  continued  to  adhere 
closely  to  her  vegetable  diet.  During  the  prevalence 
of  the  cholera,  the  older  sister  was  severely  attacked, 
and  but  just  escaped  with  her  life,  while  the  younger 
sister  nursed  her,  stood  over  her  night  and  day,  ad- 
ministed  all  her  medicine,  rubbed  her  body,  took  her 
breath,  and  even  put  her  mouth  to  hers  and  kissed 
her  when  in  a  state  of  collapse,  and  yet  had  not  a 
symptom  of  the  disease,  nor  any  indisposition  during 
the  whole  season. 

0.  William  Cooke,  wife,  and  children,  living  strictly 
on  a  simple  vegetable  diet,  enjoyed  the  best  of  health 
through  the  cholera  season,  without  having  a  symp- 
tom of  that  disease ;  while  a  young  woman  residing 
in  the  same  family,  and  eating  flesh  and  living  in  the 
ordinary  manner,  had  three  severe  attacks. 

p.  Dr.  D.  M,  Rees,  whose  practice  and  success 
were  at  least  equal  to  any  other  physician's  in  New 
York,  declares  that  when  the  cholera  broke  out  in 
that  city,  and  he  was  called  to  practice  among  it,  he 
found  that  the  disease  was  making  its  greatest  ravages 
among  the  excessive  flesh -eaters,  and  he  consequently 
went  home  and  requested  his  family  to  abstain  en- 
tirely from  the  use  of  flesh  during  the  continuance  of 
the  epidemic  in  the  city,  and  he  and  his  family  sub- 
sisted wholly  on  a  vegetable  and  milk  diet  while  the 
cholera  prevailed,  withovit  having  any  thing  of  the 

disease,  excepting  in  one  instance,  near  the  close  of 

the  sickness,  when  Mrs.  R.,  without  his  knowledge, 
partook  of  flesh-meat,  and  in  a  few  hours  after  was 
taken  with  diarrhoea.  Precisely  the  same  thing  hap- 
pened to  Mr.  Henry  R.  Percy  and  his  wife ;  and  Dr. 
Rees  says  that  he  advised  all  his  friends  to  abstain 


from  flesh,  and  that  all  who  conformed  strictly  to  his 
advice  wholly  escaped  the  disease. 

q.  Dr.  Tappan,  who  superintended  the  Park  Hospi- 
tal,  has  assured  methatoutof  twelve  house  pupils  (stu- 
dents of  medicine  and  young  physicians)  who  assisted 
him  in  the  Hospital  duringtheprevalenceofthecholera, 
Mr.  Sharrock,  who  had  lived  more  than  a  year  very 
strictly  on  a  simple  vegetable  diet,  was  the  only  one 
who  entirely  escaped  all  sypmtoms  of  the  disease  ;  all 
the  others  being  attacked  more^or  less  violently,  and 
some  q\iite  severely. 

r.  '  My  health  was  very  feeble,  and  I  had  suflfered 
much  from  hemorrhage  of  the  lungs,'  says  Mr.  Lewis  ' 
St.  John,  of  New  York,  '  when  I  was  induced,  in  the  ! 
springof  1832,  to  adopt  a  simple  vegetable  diet.    From  ; 
this  change  I  almostimmediatelyexperiencedconsidei'-  i 
able  benefit ;  and  during  the  prevalence  of  the  cholera  ! 
in  the  city,  I  not  only  escaped  all  symptoms  of  that  i 
disease,  but  enjoyed  much  better  health  than  usual,  j 
Being  still  feeble,  however,  and  dreading  the  effect  of 
our  northern  winter,  I  left  New  York  for  Mobile,  by 
water,  in  the  fall  of  1832.    About  forty  other  gentle- 
men left  New  York  with  me,  in  the  same  ship  for  the 
same  place.    We  were  shipwrecked  on  an  island  in 
the  Gulf  of  Mexico,  about  half  way  between  Key 
West  and  Havana,  or  ninety  miles  from  the  latter 
place.    We  remained  on  this  island  fourteen  days, 
and  were  then  taken  off  (sixty-five  of  us  in  all)  and 
carried  to  Mobile  in  a  schooner  of  sixty-seven  tons. 
About  one  week  after  my  arrival  at  Mobile,  the  cholera 
broke  out  there,  and  even  came  into  the  house  where  I 
boarded,  but  I  had  no  symptom  of  it.    I  took  no  other 
precaution  to  avoid  it  except  to  adhere  strictly  to  my 
simple  mode  of  living,  and  washing  every  morning, 
I  remained  in  that  climate  nearly  four  years.    Of  the 
forty  gentlemen  who  went  out  with  me,  every  one 
was  sick  more  or  less  within  the  first  year,  and  some 
of  them  died  ;  and  within  three  years  from  the  time 
of  our  arrival,  a  number  of  them  died,  and  many  more 
of  them  were  sick  a  great  deal,  and  apparently  came 
very  near  dying.   Some  of  the  most  healthy  and  robust 
of  the  company  were  cut  off  in  the  vigor  of  manhood 
and  the  prime  of  life,  and  I  followed  them  to  the  grave. 
Yet  during  my  whole  stay  in  Mobile,  I  enjoyed  con- 
tinually improving  and  uninterrupted  health,  and 
paid  nothing  for  physic  or  physician.    In  the  spring 
of  1836  I  returned  to  the  North  with  health  wonder- 
fully improved.    While  travelling  in  the  month  of 
August  of  the  same  year,  not  finding  it  convenient  to 
adhere  to  my  simple  diet,  I  yielded  to  the  exigency  of 
circumstances,  and  lived  as  others  did  at  the  hotels 
and  other  places  where  I  stopped.    This  brought  on 
a  pretty  severe  turn  of  bleeding  at  the  lungs,  which 
laid  me  up  for  a  fortnight.     The  physician  who 
attended  me  was  very  much  surprised  that  my  system 
was  so  little  affected  by  the  hemorrhage  and  recov- 
ered so  soon,  and  declared  that  he  never  before  saw 
such  a  case.    After  this  I  found  that  any  considerable 
departure  from  my  simple  mode  of  living  was  sure  to 
admonish  me  with  symptoms  of  my  old  complaint; 
but  for  the  last  fifteen  months  my  habits  have  been 
regular,  and  I  have  had  no  bleeding;  my  general 
health  is  very  much  improved  ;  my  lungs  are  stronger 
than  they  have  been  before  for  ten  years,  and  my 
body  is  very  vigorous.    About  three  months  since,  as 
a  matter  of  experiment,  I  drank  one  cup  of  what  is 
called  good  coffee.    Having  been  out  of  the  habit  of 
drinking  it  for  many  years',  it  operated  powerfully  as 
an  emetic  in  fifteen  minutes.    When  I  had  vomited 
freely  I  felt  perfectly  well  again.' 

1083.  I  might  continue  to  multiply  cases  of  this 
kind  to  a  very  great  extent,  but  I  have  already  given 
enough  to  satisfy  every  unprejudiced  mind,  that  a 
well-chosen  vegetable  diet  is  better  than  a  mixed  diet 
of  vegetable  and  animal  food,  to  enable  the  human 
body  to  resist  the  action  of  foreign  morbific  and  pes- 
tilential causes. 
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1084.  From  the  principles  and  facts  already  advan- 
ced, it  appears  too  evident  to  requii'e  much  further 
reasoning  to  prove  that  a  pvire  vegetable  diet,  as  a 
general  rule,  is  better  adapted  to  assist  the  diseased 
body  in  recovering  health,  than  flesh-meat,  or  than 
even  a  mixed  diet  of  animal  and  vegetable  food. 

1085.  It  is  possible  that  in  some  instances,  pernxious 
principles  in  the  atmosphere  or  other  foreign  agents 
acting  on  the  system  through  the  lungs  or  through  the 
cutaneous  organs  or  functions,  may  be  the  principal 
causes  of  disease.  But  as  a  general  fact,  these  causes 
are  mainly  adventitious  or  supplementary,  coming  in 
to  prostrate  the  system  which  was  previously  poising 
to  its  fall,  and,  as  it  were,  to  give  a  detei-minate  direc- 
tion and  unity  of  elfect  to  the  co-operation  of  many 
other  causes. 

1086.  In  general,  therefore,  the  predisposing,  and 
for  the  most  part,  the  immediately  exciting,  causes  of 
disease  in  the  human  body  are  to  be  found  within 
the  precincts  of  man's  dietetic  and  other  voluntary 

j  habits  and  actions  (1072);  and  probably  his  dietetic 
errors  are  by  far  the  most  extensive  source  of  his  dis- 
ease. 

1087-  Whether  we  embrace  the  scheme  of  humoral 
pathology  or  either  of  the  other  two  which  have  been 
named  (1061,  1063),  we  must  admit  that,  as  a  general 
fact,  organic  irritation,  disturbing  the  functions  and 
deteriorating  the  functional  results,  and  inducing  a 
morbid  condition  of  the  solids  (1067),  leading  to  acute 
and  chronic  inflammation,  general  fever,  local  dis- 
ease, change  of  structure,  etc.,  is  the  ordinary  source 
of  our  diseases  ;  and  these  irritations  are  produced  by 
the  dietetic  use  of  substances  unfriendly  to  vitality 
and  to  the  physiological  interests  of  our  bodies,  and 
by  the  improper  qualities  and  quantities  and  condi- 
tions of  our  food,  and  by  many  other  means  and  cir- 
cumstances pertaining  to  our  dietetic  and  other  vol- 
untary habits  and  actions  (510).  But,  by  whatever 
cause  induced,  disease,  when  once  established  in  the 
system,  can  only  be  removed  by  the  constitutional 
economy  of  the  living  body,  by  the  healthy  functions 
of  the  several  organs.  Yet  so  long  as  irritation  is 
kept  up,  the  healthy  functions  of  the  organs  cannot  be 
restored. 

1088.  The  only  aid,  therefore,  that  human  skill  and 
science  can  afford  the  diseased  body  in  recovering 
health,  is,  with  strict  regard  to  the  physiological  pro- 
perties and  laws  of  the  system,  to  assist  it,  as  far  as 
possible,  in  throwing  off  oppressions,  removing  ob- 
structions and  all  irritating  causes,  and  in  subduing 
irritations,  and  restoring  healthy  action  and  function. 
And  in  order  to  this,  it  is  requisite,  in  the  first  place, 
that  the  physician  should  well  understand  the  physio- 
logical powers  and  laws  of  the  body ;  in  the  second 
place,  that  he  should  understand  the  nature  of  the 
disease  ;  and  in  the  third  place,  as  a  general  rule,  that 
he  should  fully  and  clearly  ascertain  the  cause  of  the 
disease.  For,  as  Hippocrates  justly  observes,  '  the 
man  who  attempts  to  cure  a  disorder  without  know- 
ing the  cause,  it  is  like  a  blind  man,  or  one  groping 
in  the  dark, — he  is  as  likely  to  do  harm  as  good.' 

1089.  ^  It  is  true  that  there  are  some  instances  of 
acute  disease,  in  which  the  symptoms  are  so  violent 
that  the  physician  cannot  safely  delay  his  practice  to 
investigate  the  case  extensively,  and  ascertain  obscure, 
remote,  and  accumulate  causes,  before  he  endeavors 
to  subdue  the  violent  symptoms  and  mitigate  the 
sufferings  of  his  patient.  But  as  a  general  rule,  even 
in  acute  disease,  the  physician  acts  not  wisely  who 
prescribes  a  remedy  before  he  has  carefully  inquired 
after  the  cause.  For  all  he  does  without  a  knowledge 
of  the  cause,  is  necessarily  groping  in  the  dark ;  he 
may  relieve  or  he  may  aggravate  the  symptoms  with 
equal  credit  to  his  skill  and  science.  So  far  as  his 
agency  is  concerned,  it  is  a  pure  contingency,  whether 
he  kills  or  cures.  Thus,  to  state  a  real  case  (587),  a 
physician  is  called  to  a  patient  laboring  under  violent 


delirium  ;  without  inquiring  carefully  after  the  cause, 
he  treats  the  case  according  to  his  view  of  the  symp- 
toms, and  bleeds  copiouslj',  and  rapidly  reduces  the 
patient,  without  mitigating  the  sypmtoms  in  the 
least.  Another  physician  is  called  in,  who  first  sets 
about  ascertaining  the  cause ;  this  done,  an  emetic  is 
prescribed,  and  soon  a  large  quantity  of  undigested 
beef  and  pickelled  cucumbers  is  thrown  from  the 
stomach,  and  instantly  the  symptoms  disappear,  and 
the  patient  is  restored  to  reason,  and  shortly  to  health. 
Had  the  fii-st  physician  in  this  case  continued  his  prac- 
tice, he  would  surely  have  killed  his  patient.  Cases 
of  this  kind  are  continually  occurring  in  society,  and 
the  effects  of  the  mal-practice  are  always  attributed 
to  the  incorrigibleness  of  the  disease,  and  mankind 
rest  satisfied  in  their  ignorance  and  unbounded  cre- 
dulity. 

1090.  In  chronic  diseases,  all  practice  which  is  not 
based  upon  a  careful  and  thorough  investigation  of 
the  causes,  as  well  as  the  symptoms  of  the  case,  is  in 
fact  nothing  but  downright  quackery,  and  far  more 
frequently  does  harm  than  good.    For  in  such  prac- 
tice, the  causes  of  the  disease,  existing  in  the  dietetic 
and  other  voluntary  habits  of  the  patient  (1067),  are 
suffered  to  remain  and  constantly  exert  their  morbific 
influence  by  which  the  disease  was  originally  induced, 
and  continues  to  be  perpetuated.    Nay,  indeed,  those 
very  causes  are  frequently   employed  as  remedial 
agents  to  remove  the  disease  which  they  have  origi- 
nated and  ai-e  perpetuating.    Thus  I  have  in  multi- 
tudes of  instances  seen  people  who  had  been  severely 
afflicted  for  years,  by  diseases  which  were  principally 
induced  by  the  habitual  use  of  alcoholic  and  narcotic 
substances,  and  which  had  been  kept  alive  by  the 
continued  use  of  those  substances  as  medicine ;  and 
all  that  was  necessary  to  remove  the  diseases  and  re- 
store the  sufferers  to  health,  was  to  take  away  their 
medicine.    Again,  I  have  seen  instances  in  which 
individuals  had  suffered  under  the  most  cruel  affec- 
tions of  the  heart  and  head  and  other  parts,  and  sub- 
mitted to  medical  treatment  for  years  without  the 
least  relief.    Yet  on  taking  away  their  tea  and  coffee, 
which  were  the  principal  originating  and  perpetuat- 
ing causes  of  their  sufferings,  they  were  soon  restored 
to  perfect  health.    But  the  practitioners  had  wholly 
overlooked  or  entirely  disregarded  these  causes,  and 
suffered  them  to  keep  alive  the  symptoms  which  they 
were  combating  with  their  medicine,  and  by  their 
medicine  rendering  their  patients  only  the  more  mor- 
bidly susceptible  to  the  effects  of  those  morbific  causes. 
And  I  have  seen  hundreds  of  miserable  dyspeptics 
who  had  suffered  almost  everything  for  years  ;  scores 
of  those  whose  symptoms  strongly  indicated  pulmo- 
nary consumption,  and  sometimes  apparently  in  its 
advanced  stage  ;  many  who  had  been  for  years  afflic- 
ted with  epileptic  and  other  kinds  of  fits  and  spas- 
modic affections,  or  with  cruel  asthma,  or  sick-head- 
ache ;  in  short,  I  have  seen  nearly  every  form  of 
chronic  disease  with  which  the  human  body  is  afflict- 
ed in  civilized  life,  after  resisting  almost  every  kind 
of  medical  treatment  for  months  and  years,  yield  in  a 
very  short  time  to  a  correct  diet  and  well-regulated 
general  regimen.    And  why  was  all  this  ?  Because, 
in  almost  every  case,  the  diseases  had  been  originated 
and  perpetuated  by  dietetic  errors  ;  and  the  practi- 
tioners had  been  imsuccessful,  because  with  all  their 
administration  of  medicine,  they  had  suffered  those 
dietetic  errors  to  remain  undisturbed,  unquestioned — 
nay,  perhaps  even  recommended. 

1091.  Hippocrates,  who  possessed  one  of  the  most 
powerful  and  discriminating  minds  ever  devoted  to 
medicine,  depended  mainly  on  regimen  for  the  cure 
of  disease.  His  first  business  was  to  ascertain  the 
character  of  the  disease,  then  the  ca\ise  or  causes ; 
and  then  he  proceeded  to  remove,  as  far  as  possible, 
all  extrinsic  or  external  causes  existing  in  dietetic 
habits,  etc.,  and  if  he  found  internal  causes  requiring 
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medicine  for  their  removal,  lie  gave  medicine.  But 
his  materials  of  medicine  were  few  and  simple,  and 
only  used  to  a  very  limited  extent.  In  fact,  as  I  have 
already  said  (1068),  a  free  and  continued  use  of  medi- 
cine in  almost  every  case  only  evinces  a  want  of  true 
skill  and  science  in  the  practitioner.  It  is,  indeed, 
the  appropriate  business  of  the  quack  to  drug  man- 
kind to  death  ;  and  the  enlightened  and  i)hilanthropic 
duty  of  the  physician,  to  assist  nature  in  strict  accord- 
ance with  her  own  fixed  laws.  In  chronic  disease,  at 
least,  but  little  medicine  can  be  given,  without  doing 
more  harm  than  good.  A  single  dose  or  two,  or  a  few 
doses  at  most,  to  remove  obstructions  and  prepare  the 
way  for  a  correct  regimen,  is,  as  a  general  rule,  all 
that  can  be  wisely  used  ;  and  whatsoever  is  more  than 
this  is  evil. 

1092.  The  great  question  is,  how  to  remove  all 
irritation  from  the  system,  and  restore  each  part  to 
healthy  action  and  condition.    But  almost  all  the 
articles  of  medicine,  not  excepting  those  called  tonics, 
are  either  directly  or  indirectly  irritating  and  debili- 
tating in  their  effects  on  the  living  body,  and  there- 
fore should  be  avoided  as  far  as  possible.    Many  of 
the  articles  of  diet  ordinarily  used  in  civilized  life  are 
also  decidedly  irritating  and  pernicious  ;  and  many 
ofthe  modes  of  preparing  food,  are  sources  of  irritation 
to  the  system.    In  fact,  when  the  body  is  seriously 
diseased,  even  the  necessary  functions  of  alimentation, 
nnder  the  very  best  regimen,  are,  to  a  considerable 
extent,  the  sources  of  irritation  ;  and  were  it  possible 
to  sustain  life  without  nutrition,  entire  and  pi-otracted 
fasting  would  be  the  very  best  means  in  many  cases 
of  removing  disease  and  restoring  health.    I  have 
seen  wonderful  effects  result  from  experiments  of  this 
kind.    But  nutrition  must  be  sustained  ;  and  the 
grand  problem  is,  how  it  can  be  sustained  to  the 
necessary  extent,  with  the  least  degree  of  irritation 
to  the  diseased  parts,  or  with  the  least  possible  increase 
of  diseased  action.    In  solving  this  problem,  the  phy- 
sician requires  the  aid  of  profound  science.    It  is 
necessary  that  he  should  thoroughly  understand  the 
physiological  properties  and  laws  of  the  human  body, 
and  its  constitutional  relations,  and  the  qualities  of 
alimentary  and  medicinal  substances  in  relation  to 
the  organization  and  to  the  vital  properties  and  powers 
of  the  body.    With  such  scientific  qualifications,  with 
sound  judgment  and  mature  experience,  he  will  be 
able  to  adapt  his  regimen  to  the  particular  condition 
of  his  patient, — to  remove,  as  far  as  possible,  every 
irritating  cause  in  the  quality,  quantity,  and  condition 
of  the  diet,  and  to  retain  only  such  articles  as  will 
afford  sufficient  salutary  nourishment,  with  the  least 
degree  of  irritation  and  excitement ;  while  at  the  same 
time,  it  is  best  adapted  to  promote  the  particular  and 
general  functions  of  the  alimentary  and  other  organs 
of  the  system. 

1093.  Such  a  physician,  if  he  gives  his  mind  fully 
to  the  subject,  will  discover  in  the  course  of  a  few 
years,  at  longest,  that  though  in  particular  cases, 
where  individuals  have  long  been  accustomed  to  a  free 
use  of  animal  food,  it  may  be  inexpedient  to  make  too 
sudden  and  entire  a  change  of  diet,  and  though  great 
improvements  may  be  made  in  health,  on  a  plain  and 
temperate  mixed  diet,  and  in  some  instances  the 
patient  may  increase  in  flesh  and  strength  most 
rapidly,  for  a  season,  on  animal  food,  yet  as  a  general 
fact,  however  well-ordered  his  regimen  in  other  res- 
pects, if  he  retains  any  portion  of  flesh-meat  in  the 
diet  of  his  patient,  he  in  some  meastire  retards,  if  he 
does  not  prevent,  his  complete  restoration  to  perfect 
and  permanent  health.  He  will  find  that  it  is  much 
more  stimulating  in  proportion  to  the  quantity  of 
nourishment  which  it  actually  affords  the  system,  and 
consequently  causes  a  greater  exhaustion  of  the  func- 
tional powers  of  the  organs  of  assimilation  and  nutri- 
tion, than  pure  and  proper  vegetable  food  (OOC),  that 
it  always  increases  the  general  excitement  and  diseased 


action  of  the  system,  and  tends  to  perpetuate  its  morbid 
irritability  and  susceptibility,  and  produces  fluids  and 
humors,  less  bland  and  genial  to  the  solids  (050),  and 
in  all  respects  less  adapted  to  promote  the  prophylactic 
and  sanative  process  of  the  vital  economy. 

1094.  The  celebrated  Dr.  Cheyne,  of  England,  who 
floiirished  about  a  hundred  yeai-s  ago,  says  : — '  For 
those  who  are  extremely  broken  down  with  chronic 
disease,  I  have  found  no  other  relief  than  a  total  ab- 
stinence from  all  animal  food,  and  from  all  sorts  of 
strong  and  fermented  liquors.    In  about  thirty  years' 
practice,  in  which  I  have  in  some  degree  or  other, 
advised  this  method  in  proper  cases,  I  have  had  but 
two  cases  in  whose  total  recovery  I  have  been  mis- 
taken :  and  they  were  both  too  deeply  diseased  and 
too  far  gone  for  recovery  before  I  undertook  with 
them.'     Dr.  Lamb,  of  England,  now  upwards  of 
seventy  years  old,  after  a  very  long,  extensive,  and 
successful  practice,  speaks  most  decidedly  against  the 
use  of  animal  food  of  any  kind  in  chronic  disease. 
And  during  the  last  seven  years,  my  own  opportunity 
to  prove  the  virtues  of  different  kinds  of  diet  in  chro- 
nic disease,  has  probably  been  more  extensive  than 
that  of  any  other  individual  in  any  age;  and  I  have, 
as  a  general  rule,  always  found  that  a  pure  and  well- 
regulated  vegetable  diet,  under  a  correct  general  re- 
gimen, is  decidedly  better  than  that  which  contains 
any  portion  of  animal  food.    I  have,  it  is  true,  met 
with  some  invalids  whose  general  physiological  condi- 
tion seemed  to  require  that  a  portion  of  animal  food 
should  be  retained  in  their  diet  for  a  few  weeks,  and 
perhaps  a  few  months,  till  the  general  sluggishness 
and  torpor  of  their  systems  could  be  overcome  ;  but 
such  cases  are  not  common  ;  while,  on  the  other  hand, 
as  I  have  already  stated  (1090),  I  have  seen  muhi- 
tudes  of  chronic  diseases  of  every  name  and  type, 
which  had  long  and  incorrigibly  withstood  medical 
treatment  of  every  kind,  yield,  in  some  instances  im- 
mediately, and  in  others  in  a  few  weeks  or  months, 
to  a  pure  vegetable  diet  and  general  regimen  regu- 
lated by  physiological  principles.    I  could  fill  a  large 
volume  with  well-authenticated  and  most  interesting 
detailed  accounts  of  a  very  great  variety  of  cases  of 
chronic  disease  cured  in  this  manner.    But  this  is 
not  the  place  for  such  a  detail. 

1095.  In  regulating  the  diet  of  chronic  patients, 
hoirever,  it  should  always  be  remembered  that  the 
extensiveness  and  suddenness  of  any  change  should 
corresuond  with  the  physiological  and  pathological 
condition  and  circumstances  of  the  individual;  and 
most  especially  should  it  be  remembered  that  the  dis- 
eased organ  or  part  should  be  irrnde  the  standard  of  the 
ability  of  the  system.  If  the  boiler  of  a  steam-engme 
is  powerful  enough  in  some  parts  to  bear  a  pressure 
of  fifty  pounds  to  the  square  inch,  while  in  some  other 
parts  it  can  only  bear  ten  pounds  to  the  square  inch, 
we  know  that  it  would  not  do  for  an  engineer  to 
make  the  strongest  parts  of  the  boiler  the  standard  ot 
its  general  ability  or  power,  and  to  attempt  to  raise  a 
pressure  of  forty  pounds  to  the  square  inch,  because 
some  parts  can  bear  fifiy  pounds  ;  for  in  such  an  at- 
tempt he  would  surely  burst  the  boiler  at  its  weakest 
parts.  He  must  therefore  make  the  weakest  parts 
the  standard  of  the  general  power  of  the  boiler,  and 
only  raise  such  a  pressure  of  steam  as  those  parts  can 
safely  bear.  So  he  who  has  diseased  lungs  or  liver  or 
any  other  part,  while  at  the  same  time  he  has  a  vigor- 
ous stomach,  must  not  regulate  the  quality  and  quan- 
tity of  his  food  by  the  ability  of  his  stomach,  biit  by 
the  ability  of  the  diseased  part.  This  rule  is  of  the 
utmost  importance  to  the  invalid,  and  one  which  can- 
not be  disregarded  with  impunity,  and  yet  it  is  con- 
tinually and  almost  universally  violated.  1-  ew  things 
are  more  common  than  to  find  individuals  who  are 
laboring  under  severe  chronic  disease,  indulging  in 
very  improper  qualities  and  quantities  of  food,  ana 
other  dietetic  errors,  and  still  strongly  contending  lor 
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the  propriety  of  their  habits  and  practices,  on  the 
ground  that '  their  stomachs  never  trouble  them.'  Alas  ! 
they  know  not  that  the  stomach  is  the  principal  source 
of  all  their  troubles  (511)  ;  yet  by  adopting  a  correct 
regimen,  and  strictly  adhering  to  it  for  a  short  time, 
they  would  experience  such  a  mitigation  of  their  suf- 
ferings, if  not  such  a  restoration  to  health,  as  would 
fully  convince  them  of  the  serious  impropriety  of 
making  a  comparatively  vigorous  stomach  the  stand- 
ard of  the  physiological  ability  of  a  system  otherwise 
diseased. 

1096.  Another  equally  common  error  of  opinion  is 
that  the  fleshiness  and  the  muscular  power  of  the  body 
are  to  be  considered  as  criteria  of  the  excellence  of  any 
regimen  prescribed  for  a  chronic  invalid.  Every  in- 
telligent person  knows  that  when  an  individual  is 
taken  with  an  acute  disease  of  a  highly  inflammatory 
character,  the  physician  cuts  oflr  all  food  at  once,  and 
adopts  a  course  of  treatment  which  rapidly  reduces 
his  strength  and  flesh ;  because  it  is  believed  that 
there  is  no  other  way  of  arresting  the  progress  of  the 
disease  and  preventing  fatal  consequences,  but  by 
greatly  reducing  the  general  action  of  the  vital  powers; 
for  always,  when  the  action  of  the  vital  powers  is  dis- 
eased'action,  the  more  violent  it  is,  the  sooner  will  it 
destroy  the  vital  constitution  of  the  diseased  part  or 
parts,  and  the  more  speedily  will  it  break  tip  the  vital 
economy  of  the  system.  But  the  main  difl^erence  be- 
tween acute  and  chronic  disease  is  in  the  degree  of  the 
morbid  activity  of  the  vital  powers  ;  and  if  we  would 
not  indulge  in  'a.  generous  diet'  of  highly  seasoned 
flesh-meat,  rich  pastry,  wine,  etc.,  when  laboring 
under  acute  inflammation  of  the  pleura,  lest  we  should 
destroy  life  by  the  violence  of  a  general  fever  and  the 
mortification  of  the  inflamed  part,  with  what  propri- 
ety can  we  indulge  in  such  a  diet  when  laboring  under 
a  chronic  inflammation  of  the  same  or  any  other  part, 
since  the  chronic  inflammation  as  certainly  tends  to 
change  of  structure  as  the  acute,  though  with  less 
rapidity  and  violence?  with  less  rapidity,  because  the 
morbid  activity  of  the  vital  powers  is  less  excessive, 
and  with  less  violence,  because  the  conservative  econ- 
omy of  the  system  makes  less  resistance  to  the  pro- 
gress of  the  disease  (1067),  but,  as  it  were,  more 
quietly  succumbs  and  sufl^ers  the  enemy  with  stealthy 
death-tread  to  march  perhaps  unsuspected  into  the 
citadel  of  life  (729).  Nevertheless,  the  chronic  invalid 
himself,  and  generally  his  friends,  and  sometimes  also 
his  physician,  seem  to  think  that  fleshiness  and  mus- 
cular strength  are  the  things  mainly  to  be  desired  and 
sought  far,  and  that  any  prescribed  regimen  is  more 
or  less  corrnct  and  salutary  in  proportion  as  it  is  con- 
ducive to  these  ends.  Whereas  if  they  were  properly 
enlightened,  they  would  know  that  the  more  they 
nourish  a  body  while  diseased  action  is  kept  up  in  it, 
the  more  they  increase  the  disease.  The  grand,  pri- 
mary object  to  be  aimed  at  by  the  invalid,  is  to  over- 
come and  remove  diseased  action  and  condition,  and 
restore  all  parts  to  health,  and  then  nourish  the  body 
with  a  view  to  fleshiness  and  strength,  as  fast  as  the 
feeblest  parts  of  the  system  will  bear,  without  breaking 
down  again.  And  the  regimen  best  adapted  to  remove 
the  diseased  action  and  condition,  more  frequently 
than  otherwise,  causes  a  diminution  of  flesh  and  mus- 
cular strength,  while  the  disease  remains,  in  regulat- 
ing the  general  function  of  nutrition  to  the  ability  of 
the  diseased  part  (1095).  But  when  the  diseased 
action  ceases,  and  healthy  action  takes  place,  the  same 
regimen  perhaps  will  increase  the  flesh  and  strength 
as  rapidly  as  the  highest  welfare  of  the  constitution 
will  admit. 

1097.  Some  invalids,  after  trying  the  virtues  of 
medicine  and  generous  living  for  many  years,  with  a 
continual  increase  of  their  sufferings,  have  adopted  a 
simple  vegetable  diet  and  severe  general  regimen, 
and  very  soon  experienced  a  great  alleviation  of  their 
distress,  and  in  the  course  of  a  few  months,  an  entire 
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removal  of  their  disease,  and  a  restoration  of  the 
healthy  action  and  condition  of  every  part.  But  at 
the  same  time,  and  by  the  same  means,  they  have 
also  experienced  a  great  diminution  of  flesh  and  mus- 
cular strength  ;  and  believing  that  there  can  be  no 
health  without  these,  and  having  neither  faith  nor 
patience  to  wait  for  the  more  slow  and  safe  effects  of 
a  mild  unstimulating  diet,  they  have,  after  subduing 
their  disease  by  their  abstemious  regimen,  returned 
to  the  use  of  flesh-meat  and  to  a  generous  living,  and, 
for  a  while,  increased  in  flesh  and  strength  with  great 
rapidity,  and  of  course  believed  that  their  restoration 
to  health  was  wholly  attributable  to  their  generou.s 
diet,  and  that  if  they  had  persisted  in  their  abstemi- 
ousness it  would  surely  have  killed  them.  It  is 
strange  that  such  people  can  so  soon  forget,  that  be- 
fore they  adopted  their  abstemious  regimen,  all  the 
animal  food  and  wine  and  medicine  they  could  swal- 
low failed  to  give  them  flesh  or  strength,  but,  on  the 
contrary,  only  increased  their  sufferings.  This,  how- 
ever, is  but  one  of  the  innumerable  delusions  with 
which  mankind  are  cursed  ;  and  happy  is  it  for  them 
if  it  does  not  soon  lead  them  into  deeper  and  more 
inextricable  difficulties  than  those  from  which  they 
have  been  relieved. 

DIET  WITH  REFERENCE  TO  LONGEVITY. 

1098.  Concerning  the  comparative  efi'ects  of  animal 
and  vegetable  food  in  prolonging  human  life,  the  prin- 
ciples which  I  have  already  explained  (673,  679,  909, 
916,  965),  and  the  facts  which  I  have  presented,  are 
such  as  to  leave  little  necessity  for  physiological  dis- 
cussion and  demonstration  in  i-egard  to  this  point. 

1099.  There  is  no  more  general  and  invariable 
physiological  law  appertaining  to  the  animal  kingdom, 
and  indeed  to  the  whole  organic  world,  than  this 
(965).  The  more  slowly  the  healthy  and  complete 
vital  functions  are  performed,  the  more  slowly  living 
bodies  are  developed  and  attain  to  maturity,  the 
longer  will  be  the  natural  duration  of  life  (678).  It 
is  admitted  by  all  eminent  physiologists,  that  intensive 
and  extensive  life  are  incompatible.  '  The  more 
slowly  man  grows,'  says  professor  Hufeland,  '  the 
later  he  attains  to  maturity  and  the  longer  all  his 
powers  are  in  expanding,  the  longer  will  be  the  dura- 
tion of  his  life, — as  the  existence  of  a  creature  is 
lengthened  in  proportion  to  the  time  required  for  ex- 
pansion. Every  thing,  therefore,  that  hastens  vital 
consumption,  shortens  life;  and  consequently,  the 
more  intensive  the  vital  action,  the  shorter  the  life' 
(990).  We  have  seen  that  the  hum§n  body  is  formed 
from  fluids  (146)  ;  that  in  early  childhood  all  the 
solids  are  exceedingly  pulpy  and  moist  (674) ;  that 
the  proportion  of  the  fluids  to  the  solids  is  very  great 
— more  than  ten  to  one  ;  and  that  as  life  advances, 
even  under  the  most  favorable  circumstances,  the  re- 
lative proportion  of  the  fluids  gradually  diminishes, 
and  that  of  the  solids  increases  (678)  ;  and,  at  a  cer- 
tain period,  depending  in  a  measure  on  the  general 
habits  of  the  individual,  all  the  solids  begin  to  be  less 
pulpy  and  to  become  more  dry,  inflexible,  inelastic, 
and  unyielding,  producing  the  various  phenomena  of 
old  age  (988).  We  have  seen  also,  that  this  change 
in  the  relative  proportion  of  the  fluids  and  solids  may 
be  eftected  more  slowly  or  rapidly,  according  to  the 
dietetic  and  other  voluntary  habits  of  the  individual 
(680);  and  moreover,  that  a  change  in  the  relative 
qualities  and  conditions  of  the  fluids  and  solids  may 
be  very  rapidly  effected  by  dietetic  and  other  volun- 
tary errors,  causing  irritation  and  disease,  and  bring- 
ing on  premature  old  age,  with  a  thousand-fold  more 
decrepitude  and  infirmity  than  are  incident  to  the 
most  extreme  natural  old  age  (681). 

1100.  All  alcoholic  liquors  of  every  kind,  distilled 
and  fermented;  all  narcotic  substances,  fluid  and  solid 
(963);  all  pure  stimulants,  or  those  substances  which 
stimulate  without  nourishing  the  body  (733)  ;  all  im- 
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proper  quantities  and  qualities  of  food  ;  all  pernicious 
preparations  and  conditions  of  aliment ;  all  inordinate 
exercise  of  the  passions ;  in  short,  all  things  that  pro- 
duce over-excitement  and  irritation  in  the  system 
increase  the  intensity  of  life,  hasten  the  changes  in 
the  relative  proportion,  qualities,  and  conditions  of 
the  fluids  and  solids  of  the  body,  and  shorten  the  period 
of  its  existence.  Hence  professor  Ilufeland  very  justly 
observes — '  If  you  would  live  long,  live  moderately, 
and  avoid  a  stimulating,  heating  diet,  such  as  a  great 
deal  of  flesh,  eggs,  chocolate,  wine,  and  spices.' 

1101.  I  do  not,  however,  intend  to  class  flesh  with 
alcoholic  and  narcotic  and  other  intoxicating  and 
stimulating  substances,  as  equally  pernicious  to  the 
physiological  properties  of  the  human  body,  but  I 
simply  intend  to  compare  it  with  a  pure  well-ordered 
vegetable  diet.  And  hereagain  (1075),  I  acknowledge 
that  an  exclusive  vegetable  diet,  with  every  other  cir- 
cumstance unfavorable  to  life,  will  not  sustain  human 
existence  so  well  and  so  long  as  a  mixed  diet  of  vege- 
table and  animal  food,  with  every  other  circumstance 
favorable  to  longevity.  The  Hindoos,  for  instance, 
subsist  mostly  on  vegetable  food  ;  but,  as  we  have 
seen  (1021),  they  always  eat  with  that  food  an  exces- 
sive quantity  of  stimulating,  heating,  and  irritating 

spices.    And  from  the  highest  to  the  lowest  males 

and  females,  old  and  young,  from  morning  till  night 
— they  smoke  a  composition  containing  opium ;  and 
almost  every  man,  woman,  and  child,  habitually  and 
often  to  a  very  great  excess,  chews  a  cud  composed  of 
opium,  lime,  and  betel-nut,  wrapped  up  in  a  sera-leaf 
of  very  acrid  and  pungent  qvialities.  The  properties 
of  the  betel-nut  are  too  sharp  and  violent  to  be  borne 
without  being  qualified  by  the  arec-nut  and  a  little 
lime.  Tobacco,  one  of  the  worst  of  narcotics,  and 
arrack,  a  very  intoxicating,  fiery,  and  destructive 
alcoholic  liquor,  are  also  in  common  and  excessive  use 
among  them.  They  marry  at  twelve,  and  even  ten 
years  of  age, — are  unhoundedly  licentious,  indolent, 
and  inactive ;  and  their  climate  is  by  no  means  the 
most  favorable  to  long  life.  Is  it  strange  then,  that 
such  people  should  aflford  comparatively  few  instances 
of  longevity  ?  Yet  it  is  common  for  the  Bramins 
of  India,  who  are  strictly  temperate  and  of  cor- 
rect general  habits,  to  attain  to  a  hundred  years 
(756). 

1102.  In  comparing  the  efi'ects  of  vegetable  and  ani- 
mal food  on  the  human  body,  with  reference  to  long- 
life,  therefore,  the  simple  question  is,  whether,  all 
other  things  being  precisely  equal,  flesh-meat  is  as 
conducive  to  longevity  in  man  as  a  well-chosen  and 
well-ordered  vegetable  diet  ? — and  to  this  question  I 
afiirm,  that  both  physiological  science  and  fact  fully 
and  unequivocally  answer,  no  ! 

1103.  As  I  have  repeatedly  stated  (906),  and  as 
every  physiologist  must  admit,  flesh  is  always  of  a 
more  stimulating  and  heating  nature,  causes  a  more 
rapid  pulse  (909),  a  hotter  skin,  hastens  all  the  vital 
functions  of  the  body  (914),  causes  a  greater  exhaus- 
tion of  the  vital  powers  of  the  organs,  and  wears  out 
the  human  constitution  considerably  faster  than  a 
proper  vegetable  diet.  Hence,  great  longevity  is  never 
found  among  those  tribes  and  portions  of  the  human 
family  who  subsist  principally  or  entirely  on  animal 
food  or  flesh-meat.  The  Patagonians,  with  a  climate 
and  almost  every  other  circumstance  except  their  diet 
exceedingly  favorable  to  longevity,  rarely  attain  to 
seventy  years  of  age  ;  and  the  average  duration  of  life 
is  greater  with  them  than  with  any  other  flesh-eating 
tribe  or  nation  (971). 

1104.  We  have  already  seen  (769)  that,  according 
to  all  history  and  tradition,  the  primitive  inhabitants 
of  the  earth  subsisted  entirely  on  vegetable  food,  and 
lived  to  a  very  great  age  (631).  The  ancient  Chi- 
nese, who  subsisted  on  rice  and  water,  are  said  to 
have  been  i-emarkable  for  their  great  longevity.  '  The 
Pythagoreans,  who  lived  on  a  simple  vegetable  diet,' 


says  Hufeland,  '  afl'orded  the  most  numerous  instances 
of  old  age.'  '  The  Essenes,  as  we  call  a  sect  of  ours,' 
says  Josephus,  'live  tlie  same  kind  of  life  as  do  those 
whom  the  Greeks  call  Pythagoreans.  They  are 
long-lived  also,  insomuch  that  many  of  them  live 
above  a  hundred  years  old,  by  means  of  their  sim- 
plicity of  diet,  and  the  regular  course  of  their  lives' 
(787,  78«). 

1105.  In  fact,  it  is  true  of  those  portions  of  all  the 
ancient  tribes  and  nations  who  preceded  the  period  of 
luxury  (63!!),  and  who  subsisted  on  a  plain,  simple, 
coarse,  and  natural  diet  of  vegetables,  fruits,  and 
water,  that  they  possessed  great  bodily  vigor,  and 
lived  to  a  very  great  age,  exempt  from  most  of  the  dis- 
eases of  iwdy  and  mind,  which  so  abundantly  afflict  the 
luxurious  and  the  intemperate.  'Ithas  been  established 
by  nature  on  the  best  grounds,'  says  Hufeland,  '  that 
our  nourishment  should  be  used  in  a  form  rather 
coarse,  securing  full  mastication  and  insalivation,  and 
a  longer  retention  in  the  stomach.  Plain,  simple  food 
only,  promotes  moderation  and  longevity,  while  com- 
pounded and  luxurious  food  shortens  life.'  'The  most 
extraordinary  instances  of  longevity,'  continues  Hufe- 
land, '  are  to  be  found  among  those  classes  of  mankind 
who,  amidst  bodily  labor,  and  the  open  air,  lead  a 
simple  life  agreeable  to  nature  ;  such  as  farmers,  gar. 
deners,  hunters,  etc.  The  more  man  follows  nature, 
and  is  obedient  to  her  laws,  the  longer  will  he  live  ; 
the  further  he  deviates  from  these,  the  shorter  will 
be  his  existence  (725).  This  is  one  of  the  most  gene- 
ral of  laws.  In  the  same  districts,  therefore,  so  long 
as  the  inhabitants  lead  a  temperate  life,  as  shepherds 
or  hunters,  they  will  attain  to  old  age ;  but  as  soon 
as  they  become  civilized,  and  by  such  means  sink 
into  luxury,  dissipation,  and  corruption,  their  dura- 
tion of  life  will  be  shortened.  It  is,  therefore,  not 
the  rich  and  great,  not  those  who  take  gold  tinctures 
and  wonder-working  medicines,  who  become  old,  but 
country  laborers,  farmers,  etc.  Mortality  prevails  in 
the  greatest  degree  where  men  deviate  most  from 
nature, — where  her  most  sacred  laws  are  despised. 
Rich  and  nourishing  food,  and  an  immoderate  use  of 
flesh,  do  not  prolong  life.  Instances  of  the  greatest 
longevity  are  to  be  found  among  men  who,  from  their 
youth,  lived  principally  on  vegetables,  and  who  per- 
haps never  tasted  flesh.  Even  very  sound  health  may- 
shorten  the  d>iration  of  life;  and  on  the  other  hand,  a 
certain  kind  of  weakness  may  be  the  best  means  of 
prolonging  it'  (660). 

1106.  Such  are  the  opinions  which  one  of  the  most 
distinguished  medical  men  in  Germany  has  embraced 
and  published,  after  the  most  careful  and  extensive 
research  on  the  subject  of  human  life  ;  and  I  am  the 
more  gratified  to  cite  them  from  such  authority,  be- 
cause I  had  advanced  them  in  my  public  lectures  for 
three  years,  before  I  knew  that  they  had  been  ex- 
pressed by  Hufeland  or  any  one  else.  I  might  pro- 
ceed to  corroborate  the  physiological  principles  and 
general  statements  which  I  have  advanced,  by  a  very 
extensive  and  interesting  detail  of  individual  cases  of 
extraordinary  longevity.  I  might  narrate  the  case  of 
Robert  Bowman,  who,  subsisting  wholly  on  a  vege- 
table and  milk  diet  of  the  plainest  and  simplest  kind, 
retained  his  bodily  vigor  and  mental  and  moral  powers 
to  very  great  age;  who,  when  a  hundred  years  old, 
joined  the  chase  and  ran  after  the  hounds ;  and  at 
the  age  of  a  hundred  and  twelve  assisted  his  family 
in  the  harvest  field.  Or  the  case  of  the  French  pea- 
sant, who,  subsisting  on  coarse  brown  bread  baked 
semi-annually,  and  goats'  milk,  and  breathing  the 
pure  air  of  the  mountains  on  the  borders  of  Switzer- 
land, retained  all  his  faculties  and  powers  to  the  age 
of  a  hundred  and  fifteen,  with  uninterrupted  health 
and  remarkable  vigor  and  activity  ;  and  at  the  age  of 
a  hundred  and  twentv  was  carried  to  Paris  and  pre- 
sented to  the  king;  and  there,  by  a  change  of  diet 
and  other  circumstances,  rapidly  declined  for  two  or 
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three  years,  and  died.  Or  the  case  of  Thomas  Parr, 
ol'  England,  who  subsisted  almost  all  his  life  on  bread, 
milk,  old  cheese,  and  Avhey,  and  who,  at  the  age  of  a 
hundred  and  thirty,  was  "able  to  perform  every  kind 
of  work  of  a  laborer  ;  who,  when  a  hundred  and  forty 
years  old,  manifested  little  of  the  failing  of  age,  and 
who  was  removed  to  London,  where  an  entire  change 
took  place  in  his  mode  of  living,  and  he  soon  died  at 
the  age  of  one  hundred  and  fifty-two.  Yet,  judging 
from  the  condition  in  which  all  his  viscera  were  found 
on  examination  after  death,  it  was  the  opinion  of  Dr. 
Harvey  that  he  might  have  lived  till  he  was  two 
hundred  years  old,  had  he  remained  in  his  native 
country  air,  and  continued  his  regular,  plain,  simple, 
and  temperate  habits.  Or  I  might  narrate  the  case 
of  Henry  Jenkins,  of  England,  who,  subsisting  much 
in  the  same  manner  as  Parr  did,  retained  his  faculties 
and  powers  in  great  vigor  for  nearly  a  century  and  a 
half,  and  with  little  abatement  carried  them  up  to  the 
age  of  a  hundred  and  sixty-nine ;  or  the  case  of 
Demetrius  Craboski,  who  was  recently  living  near 
Polask,  on  the  frontiers  of  Lithuania,  at  the  age  of 
one  hundred  and  sixty-eight.  '  This  Russian  Me- 
thuselah,' says  the  .S7.  Petersburgh  Gazette,  'has 
always  led  the  humble  and  tranquil  life  of  a  shepherd, 
assisted  by  his  two  sons,  the  eldest  of  whom,  Paul,  is 
one  hundred  and  twenty,  and  the  younger,  Auatole, 
ninety-seven  years  old.'*  But  it  is  more  entertain- 
ing than  useful  to  devote  our  time  and  attention  to 
such  details.  There  are,  as  I  have  frequently  re- 
marked (905),  so  many  modifying  circumstances  and 
causes  to  be  taken  into"  consideration  when  reasoning 
from  individual  experience,  that  without  the  best 
physiological  knowledge  to  g^ide  us  in  our  researches, 
we  are  quite  as  likely  to  arrive  at  erroneous  as  at  cor- 
rect conclusions  (653,  C54). 

1107.  There  are  two  grand  facts,  however,  in  rela- 
tion to  this  matter,  worthy  of  all  consideration.  The 
one  is,  that  when  individuals  who  have  lived  to  old 
age  on  simple  vegetable  food,  begin  in  advanced  life 
to  partake  of  animal  food,  the  infirmities  of  age  always 
increase  upon  them  with  a  manifestly  increased  rapi- 
dity, and  they  rarely  long  survive  the  change.  The 
other  is,  that  when  individuals  who  have  lived  to  sixty 
or  seventy  years  of  age  and  upwards  on  a  mixed  diet 
of  vegetable  and  animal  food,  and  begun  to  feel  much 
of  the  decrepitude  of  old  age  and  to  experience  many 
of  its  infirmities,  if  before  they  are  completely  broken 
down  and  brought  upon  their  deathbeds  they  adopt  a 
well-chosen  vegetable  diet  and  good  general  i-egimen, 
they  always  greatly  improve  in  health,  throw  off 
many  if  not  most  or  all  of  their  infirmities,  and  re- 
trieve much  of  the  activity  and  vivacity  of  earlier  life 
(1047).  I  have  witnessed  this  fact  in  numerous  in- 
stances (1003).  But  I  have  said  enough  on  this  point. 
No  intelligent  and  unprejudiced  individual  can  faith- 
fully examine  this  subject,  and  long  remain  in  doubt 
that  a  pure  and  well-ordered  vegetable  diet  is  better 
adapted  than  one  containing  any  portion  of  flesh- 
meat,  to  prolong  human  life,  and  to  preserve  the  elas- 
ticity and  activity  of  the  body,  and  the  vivacity  and 
cheerfulness  and  vigor  of  the  mind  (682). 

DIET  WITH  REFERENCE  TO  PROEIFICKESS  AND 
ENDURANCE  OF  COLD. 

1108.  There  are  two  other  departments  of  evidence 
pertaining  to  the  physiological  powers  common  to  all 
organized  bodies,  whicli  require  a  brief  consideration, 

•  Indeed,  it  is  very  common  for  native  Russians  living  on  a 
coarse  and  scanty  vegetable  diet,  even  in  that  severe  climate,  to 
exceed  a  hundred  years  of  life.  The  late  returns  of  the  Greek 
Church  population  of  the  Russian  empire,  give,  in  tlie  table  of 
deaths  of  the  male  sex,  more  than  one  thousand  over  a  hundred 
years  of  age.  There  were  forty-nine  between  a  hundred  and  fif- 
teen and  a  hundred  and  twenty;  forty  between  a  hundred  and 
twenty  and  a  hundred  and  twenty-five;  sixteen  between  a  hundred 
and  twenty-five  and  a  hundred  and  forty ;  and  four  between  a 
hundred  and  forty  and  a  hundred  and  fifty. 


because  they  have  been  pre-occupied  by  the  advocates 
for  the  carnivorous  character  of  man,  and  insisted  on 
as  affording  irrefragable  proof  of  the  constitutional 
necessity  of  at  least  some  portion  of  flesh-meat  in  the 
diet  of  human  beings.  The  first  relates  to  the  per- 
petuation of  the  species,  and  the  second  to  the  ability 
of  the  human  body  to  endure  the  intense  cold  of  the 
frigid  zones. 

1109.  It  has  been  asserted  by  BufTon  and  others, 
and  is  perhaps  generally  believed  by  professional  men 
iu  flesh-eating  countries,  that  '  if  man  were  obliged 
to  abstain  totally  from  flesh,  he  would  not  multiply' 
(801).  To  an  intelligent  and  unsophisticated  mind, 
this  position  must,  on  a  little  reflection  at  least,  appear 
so  palpably  erroneous,  that  it  hardly  seems  necessary 
to  attempt  a  serious  refutation  of  it.  Yet  when  we 
consider  how  powerful  is  the  force  of  education,  pre- 
conceived and  long-cherished  opinion,  and  deeply 
established  habit,  we  are  less  stirprised  that  men  of 
certain  kinds  of  training  should  cling  to  opinions  which 
they  have  been  systematically  taught  to  believe  in- 
dubitably true ;  and  we  see  the  importance  of  endeavor- 
ing to  set  men  right  even  iu  regard  to  errors  which 
are  most  obviously  preposterous. 

1110.  It  is  not  necessary  that  I  should  enter  into 
any  physiological  reasonings  on  this  point.  If,  as  I 
have  endeavored  to  show,  a  pure  and  well-chosen 
vegetable  diet  is  best  adapted  to  sustain  the  organic 
economy  of  the  human  body  in  all  other  respects 
(916),  it  cannot  be  possible  in  the  nature  of  things 
that  this  particular  point  is  a  special  exception  to  the 
general  physiological  laws  of  the  system.  And  on 
this  point  we  may  with  more  propriety  than  in  regard 
to  almost  any  other,  appeal  directly  to  the  general 
history  of  the  human  kind.  We  know  that  in  all 
times,  and  in  all  climates,  those  portions  of  the  human 
family  which  subsist  mostly  or  entirely  on  vegetable 
food,  are  vastly  more  prolific  than  those  portions 
which  subsist  mostly  or  entirely  on  animal  food. 
The  purely  flesh-eating  tribes  are  never  prolific.  In- 
deed, as  a  general  law,  the  number  of  births  among 
them  in  a  given  time,  rarely  much  exceeds  the  number 
of  deaths  ;  and  hence  such  tribes,  if  they  continue  to 
be  strictly  carnivorous,  generally  remain  for  centu- 
ries with  very  little  increase  in  their  numbers,  and 
sometimes,  even  in  the  most  favorable  climates,  they 
slowly  decrease. 

nil.  There  is  probably  no  purely  carnivorous  por- 
tion of  the  human  family  whose  climate,  quality  of 
food,  habits,  and  circumstances  generally,  are  more 
genial  to  the  physiological  interests  of  the  human 
body,  and  more  favorable  to  the  multiplication  of  the 
species,  than  those  of  the  Patagonians  (971)-  Ifj 
therefore,  flesh-meat  were  adapted  to  render  the  human 
species  prolific,  the  Patagonians  ought  to  multiply 
very  rapidly.  But  the  reverse  of  this  is  signally  true. 
For  three  hundred  years,  at  least,  they  have  inhabited 
a  country  whose  mild  climate  and  salubrious  atmos- 
phere are  exceedingly  favorable  to  human  life ;  and 
yet  in  all  eastern  Patagonia  south  of  the  Rio  Negro — . 
an  extent  of  country  which  might  contain  a  population 
of  several  millions — there  are  at  the  present  day  less 
than  eight  hundred  inhabitants.  If  this  fact  were 
owing  to  the  mere  scarcity  of  the  food  on  which  they 
subsist,  then  it  would  appear  either  that  they  have 
taken  precautionary  measures  to  prevent  too  great  an 
increase  of  population,  or  else  that  whenever  the  popu- 
lation exceeds  the  alimentary  supplies  of  the  country, 
they  have  swarmed  like  bees,  and  sent  off  the  excess 
of  their  population  to  some  other  part  of  the  country. 
But  neither  of  these  hypotheses  is  true.  They  are  as 
prolific  as  they  can  be,  and  yet  their  number  is  vastly 
less  than  might  be  sustained  by  the  alimentary  re- 
sources of  the  country.  Though  prone,  like  all  other 
human  beings  in  similar  circumstances,  to  indulge  in 
the  use  of  tobacco  and  into.xicating  drinks,  yet  they 
are  so  situated,  and  hitherto  have  had  so  little  com- 
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merce  with  the  rest  of  the  world,  that  they  liave  been 
able  to  procure  only  occasional  and  very  scanty  sup. 
plies  of  those  articles,  and  therefore  have  probably 
never  suffered  to  any  considerable  extent  from  the 
use  of  them.  Neither  is  there  any  evidence  that  their 
population  has  been  often  and  considerably  reduced 
by  frequent  and  destructive  wars,  nor  l)y  epidemic 
disease  or  pestilence.  There  is  therefore  the  strongest 
evidence  that  the  nature  of  their  food  is  the  principal 
if  not  the  only  cause  of  their  being  so  jinprolific;  and 
this  conclusion  is  powerfully  corroborated  by  tlie 
general  fact  already  stated  (1110),  that  all  tribes  and 
nations  subsisting  wholly  on  flesh  and  fish  are  remark- 
ably unprolific.  The  inhabitants  of  Terra  del  Fue- 
go,  we  have  seen  (970,  /),  have  the  greatest  abun- 
dance  of  animal  food,  and  yet  their  number  is  very 
small. 

1112.  On  the  other  hand,  we  find  the  vegetable- 
eating  portions  of  the  human  family  are  so  exceed- 
ingly prolific  that  they  are  constantly  under  the 
necessity  of  devising  means  and  adopting  measures  to 
check  or  to  dispose  of  the  excess  of  population.  To 
say  nothing  of  the  vegetable-eating  millions  of  Asia, 
with  whom  the  very  earth  and  atmosphere  seem  to 
teem,  we  find  nearer  home  a  fact  so  signal  and  so 
notorious,  that  it  is  greatly  marvellous  that  it  has 
never  met  the  eye  and  fixed  the  attention  of  those 
philosophers  who  so  strenuously  contend  for  the  neces- 
sity of  a  portion  of  flesh-meat  'in  the  diet  of  man.  It 
is  well  known  to  almost  every  body  in  Europe  and 
America,  that  a  very  large  majority  of  the  inhabitants 
of  Ireland,  from  generation  to  generation,  never  par- 
take of  flesh-meat  enough  to  have  any  appreciable 
physiological  efi'ect  on  tlie  organic  economy  of  their 
bodies  ;  and  yet  Ireland,  besides  being  at  all  times  in 
such  a  state  of  overfulness  of  population  as  to  be  con- 
stantly threatened  with,  and  frequently  suflfering  ex- 
tensive distress  from  want  of  food,  and  the  lives  of 
hundreds  of  thousands  are  shortened  by  starvation, 
has  poured  out  such  a  tide  of  emigration  that  she  has 
deluged  England,  Scotland,  and  America,  with  her 
naturally  hardy  and  energetic  offspring. 

1113.  On  the  whole,  therefore,  the  true  evidence 
in  the  case,  when  correctly  apprehended  and  accu- 
rately appreciated,  instead  of  serving  in  anv  measure 
to  prove  that  the  integrity  of  any  function  in  the 
organic  economy  of  the  human  body  requires  that 
flesh-meat  should  form  a  portion  of  the  diet  of  man, 
goes  very  powerfully  and  conclusively  to  prove  that 
the  physiological  interests  of  the  human  constitution 
are  in  every  respect  best  sustained  by  a  pure  vege- 
table diet  (986). 

1 1 14.  In  regard  to  the  necessity  for  flesh-meat  to 
enable  the  human  body  to  endure  severe  cold,  it  is 
contended  that  God,  in  creating  man  with  a  constitu- 
tional capability  of  acclimating  himself  to  the  wintry 
regions  of  the  North,  has  made  it  essential  to  his  most 
perfect  and  successful  adaptation  to  those  regions  that 
he  should  subsist  mostly  or  entirely  on  animal  food. 
To  this  I  reply,  that  so  far  as  God  has  constituted  and 
ordained  things  in  such  a  manner  as  that  animal  sub- 
stances are  all  or  nearly  all  that  the  frigid  zones  afford 
for  human  aliment,  and  in  such  a  manner  as  that  the 
human  body  is  far  less  injuriously  affected  by  the 
free  use  of  flesh-meat  in  cold  regions  than  in  the  tor- 
rid or  even  in  the  temperate  zones,  so  far  it  may  with 
propriety  be  said  that  God  has  made  it  necessary  for 
the  inhabitants  of  the  frigid  zones  to  subsist  on  animal 
food.  But  the  notion  that  the  physiological  powers 
and  functions  of  the  human  body  are  better  sustained 
by  flesh-meat  than  they  can  be  by  a  well-chosen  vege- 
table diet  in  the  wintry  regions  of  the  poles,  is  en- 
tirely false.  Could  proper  vegetable  food  be  had  in 
abundance  in  the  frigid  KOncs,  it  would  be  better  ali- 
ment for  man  in  every  respect  than  flesh-meat,  even 
in  the  coldest  spot  where  human  life  can  be  preserved. 
That  is,  provided  man  is  accustomed  to  such  a  diet  in 


those  regions  from  his  childhood  up,  or  fully  habit- 
uated  to  it  before  he  enters  those  regions.  Or  in 
other  words,  all  other  things  being  precisely  equal 
the  man  who  is  fully  accustomed  to  a  pure  vegetable 
diet  can  endure  severer  cold,  or  bear  the  same  degree 
of  cold  much  longer,  than  the  man  who  is  fully  accus- 
tomed to  a  flesh  diet. 

1115.  Were  animal  heat  a  mere  chemical  effect, 
or  were  it  produced  in  the  same  manner  as  we  pro- 
duce a  sudden  sensible  glow  throughout  the  system 
by  drinking  alcoholic  liquor,  it  might  not  be  easy  to 
perceive  how  the  same  diet  which  best  enables  us  to 
endure  the  intense  heat  of  the  torrid  zone  should  also 
best  enable  us  to  endure  the  intense  cold  of  the  frigid 
zone.  But  let  it  be  remembered  that  animal  heat  is 
purely  the  effect  of  vital  function  (4«9),  and  that  the 
power  of  the  body  to  regulate  its  temperature  accord- 
ing to  the  surrounding  medium,  so  as  to  sustain  the 
extremes  of  heat  or  cold,  is  always  greatest  when  its 
physiological  properties  and  powers  are  in  the  most 
healthy  and  vigorous  state  and  condition.  And  this, 
we  have  seen  (986),  is  most  perfectly  secured  by  a 
pure  and  well-chosen  vegetable  diet. 

1116.  Reasoning  from  false  notions  derived  from 
mere  momentary  sensation,  mankind  long  clung  to 
the  opinion  that  alcoholic  liquor  would  enable  them 
better  to  endure  both  heat  and  cold  ;  and  although 
modern  experiments  are  beginning  to  set  them  right 
concerning  alcohol,  yet  they  blindly  cherish  the  idea 
that  flesh-meat  is  better  for' them  in  cold  regions  than 
vegetable  food,  without  pausing  to  consider  that  while 
it  actually  affords  them  less  real  and  permanent  nour- 
ishment (906),  it  stimulates  them  more,  and  exhausts 
the  vital  powers  of  the  organs  more  rapidly,  and  there- 
fore in  all  that  it  differs  in  its  effect  from  vegetable 
food,  it  approaches  more  nearly  to  the  character  of 
alcohol. 

1117.  We  know  that  in  some  of  the  coldest  portions 
of  the  Russian  Empire,  the  people  subsist  on  coarse 
vegetable  food,  and  are  exceedingly  hardy  and  vigor- 
ous. 1  have  been  assured  by  highly  intelligent  gen- 
tlemen who  have  spent  many  months  in  Siberia,  that 
no  exiles  to  that  wintry  region  endure  the  severities 
of  the  climate  better  than  those  who  have  been  all 
their  lives  accustomed  to  a  simple  vegetable  diet. 
And  it  has  proved  universally  true,  except  in  cases  of 
far-gone  and  incurable  disease,  that  all  those  who 
have  adopted  a  strict  vegetable  diet  and  correct  gene- 
ral regimen  in  this  country,  within  six  or  seven  years 
past,  have  experienced  a  decided  increase  of  physiolo- 
gical power  to  endure  severe  cold,  and  have  found 
themselves  able  to  preserve  the  temperature  of  their 
bodies  more  uniform  and  agreeable  with  less  clothing 
by  day  and  by  night. 

1118.  It  is  unquestionably  true,  however,  as  testi- 
fied by  those  who  have  attempted  to  explore  the  polar 
regions,  that  when  British  sailors  and  others  who 
have  been  accustomed  to  live  mostly  on  salted  animal 
food,  are  taken  into  those  regions,  they  are  enabled 
to  endure  the  intense  cold  better  by  subsisting  on 
the  fresh  animal  food  of  the  natives.  Nevertheless, 
it  is  entirely  certain  that  both  they  and  the  natives 
would  endure  the  cold  still  better  if  they  were  well 
trained  to  a  correct  vegetable  diet. 


LECTURE  XVIII. 

Comparative  effects  of  vegetable  and  animal  food  on  the  sensorial 
power  of  the  nervous  system  ;  particularly  on  the  special  senses 
and  the  intellectual  and  moral  faculties — Relations  hetween  the 
nervous  and  sensorial  powers — Excessive  expenditure  of  ono 
diminishes  theother — Great  intellectual  and  great  animal  powers 
rarely  combined — All  over  working  or  over-excilcmcnt  of  the 
stomach  impairs  the  sensorial  power — Excessive  alimentation 
diminishes  the  sensorial  power— Narcotic  stimulants  still  more 
detrimental — Flesh-meat  impairs  the  sensorial  power— Vegeta- 
ble food  most  favorable  to  the  sensorial  power  and  the  acuieness 
of  all  the  senses — Objections  in  regard  to  the  lower  animaU 
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made  and  answered— The  case  of  Caspar  Hauser— His  wonder- 
ful power  of  vision,  hearing,  smell,  taste,  and  touch,  and  tiie 
discriminating  sensibility  of  his  stomach— Effect  of  flesh-raeat 
ou  his  special  senses— Other  cases  adduced— Effect  of  flesn- 
meat  on  the  intellectual  powers— Opinions  of  ancient  philoso- 
phers-Stupidity and  Indocility  of  all  flesh-eating  tribes— insu 
children,  and  the  Irish  in  general— Caspar  Hauser-the  wonder- 
ful activity  and  power  of  his  intellectual  faculties- Ihese  ai- 
minished  by  flesLmeat-The  children  of  tl'jOn-l' a"  Asylum 
of  Albany,  New  York— The  Greek  children  of  Syra-The  young 
slaves  in  the  West  Indies-The  Zulus  of  Africa-the  Hindoos- 
Great  men  that  live  on  a  mixed  diet— True  intellectual  power 
— Differeuce  between  mind  and  soul— Capabilities  of  flesh-eat- 
ers—Wild  boy  of  Mississippi— Vegetable  diet  and  insanity— 
—Principles  explained  and  illustrated,  and  facts  adduced. 


1119.  The  physiological  evidence  in  relation  to  the 
natural  dietetic  character  of  man  that  next  demands 
our  attention,  is  that  which  is  afforded  by  the  com- 
parative effects  of  animal  and  vegetable  food  on  the 
sensorial  power  of  the  nervous  system,  and  particu- 
larly on  the  functional  powers  of  the  organs  of  special 
sense  (396,  409),  and  those  more  immediately  con- 
cerned in  the  intellectual  and  moral  manifestations 
(260). 

1120.  We  have  seen  (164)  that  the  nervous  system 
of  the  human  body  possesses  the  wonderful  vital  en- 
dowments of  nervous  and  sensorial  power.    The  nerv- 
ous power  is  wholly  employed  in  those  important 
vital  operations  which  are  concerned  in  the  growth 
and  sustenance  of  the  body  (164),  and  which  we  have 
already  contemplated.     The  sensorial  power  is  em- 
ployed" in  the  functions  of  animal  sensation,  percep- 
tion, reflection,  volition,  voluntary  motion,  etc.  (165). 
These  two  properties  of  the  nervous  system,  though 
very  different  from  each  other,  are  yet  so  intimately 
related,  that  they  both  equally  depend  on  the  most 
healthy  and  perfect  state  of  the  nervous  system  for 
their  highest  and  best  condition  ;  so  that  whatever  in 
any  measure  deteriorates  the  nervous  strticture,  or 
impairs  its  vital  properties,  always  necessarily  dimin- 
ifihes  the  healthy  nervous  and  sensorial  power  of  the 
system.     And  it  is  an  invariable  law  that  all  exces- 
sive exercise  or  expenditure  of  the  one,  always  dimin- 
ishes the  functional  energy  of  the  other  ;  all  excessive 
exercise  of  the  passions  and  of  the  mind,  always  neces- 
sarily diminishes  the  functional  power  of  the  stomach 
and  all  other  organs  concerned  in  the  groW^^h  and 
sustenance  of  the  body,  and  which  depend  on  the 
nervous  power  of  the  system  :  and  on  the  other  hand, 
every  thing  that  increases  the  demand  for  the  concen- 
tration of  the  nervous  pnwerin  the  stomach  and  other 
organs,  for  the  performance  of  their  functions,  and 
increases  the  exhaustion  of  that  power  in  the  perform- 
ance of  those  functions,  beyond  what  is  indispensably 
necessary  for  the  healthy  operations  and  results  of 
the  vital  economy,  always  necessarily  diminishes  the 
sensorial  power  of  the  system,  and  the  functional 
energy  and  integrity  of  all  the  organs  depending  on 
that  power.     Hence  the  notorious  facts,  that  they 
who  greatly  cultivate  the  intellectual  powers  and  fol- 
low intellectual  pursuits,  and  more  especially  if  those 
pursuits  are  of  an  exciting  kind,  always  find  it  neces- 
sary to  give  much  care  to  the  preservation  of  the 
functional  power  and  integrity  of  the  organs  con- 
cerned in  the  general  office  of  nutrition  ;  and  for  the 
most  part,  though  mainly  from  errors  of  regimen, 
such  individuals  are  delicate  in  their  health  and  fee- 
ble in  their  muscular  ability  :  while  on  the  other 
hand,  those  who  greatly  cultivate  their  bodily  powers, 
and  maintain  a  high  state  of  health  and  possess  great 
muscular  strength,  very  rarely  if  ever  manifest  much 
compass  and  energy  and  activity  of  mind. 

1121.  With  these  facts  the  ancients  were  perfectly 
well  acquainted,  though  they  knew  nothing  of  the 
physiological  principles  by  which  they  are  accounted 
for.  The  statues  and  all  other  representations  of 
Hercules  and  of  the  ancient  athletic  which  have  come 
down  to  us,  exhibit  great  muscular  development,  and 
indicate  small  intellectual  powers. 


1122.  All  over-working,  over-excitement,  and  irri- 
tation of  the  stomach  and  other  organs  concerned  in 
the  general  function  of  nutrition,  necessarily  cause  an 
abatement  of  the  sensorial  power  of  the  nervous  sys- 
tem. And  by  over-working  I  do  not  mean  merely 
that  oppression  of  the  stomach  and  other  organs 
which  is  attended  with  immediate  distress  or  uneasi- 
ness;  but  I  mean  all  that  exceeds  the  real  wants  of 
the  vital  economy,  and  is  attended  with  a  greater  ex- 
.penditure  of  vital  power  than  is  indispensably  neces- 
sary to  the  healthy  and  perfect  operations  and  results 
of  the  economy.  Before  the  constitution  has  been 
broken  down,  while  its  springs  are  yet  elastic  and  its 
energies  are  great,  the  most  vigorous  and  high-toned 
health  of  body  may  be  maintained  for  a  considerable 
time,  at  a  most  prodigal  expense  of  vitality,  without 
any  of  those  painful  feelings  which  tell  us  that  we  are 
excessively  over-working  the  system,  and  warn  us 
that  we  are  pushing  our  health  to  the  extremes  which 
approach  to  the  very  verge  of  violent  disease  and  sud- 
den death. 

1)23.  However  pure  and  well-adapted  our  food, 
and  correct  our  regimen  in  other  respects,  therefore, 
if  we  are  habitually  e.xcessive  in  quantity  only,  we 
necessarily  oppress  onr  organs,  and  diminish  the  sen- 
sorial power  of  the  nervous  system,  and  commensu- 
rately  render  our  intellectual  and  moral  and  voluntary 
faculties  sluggish,  inactive,  and  feeble.  But  when 
our  excesses  include  over-stimulation  and  the  use  of 
irritating  and  deleterious  substances,  we  greatly  in- 
crease the  injuries  of  the  system  and  the  reduction  of 
the  sensorial  power. 

1 124.  It  is  true,  however,  that  diffusive  stimulation, 
produced  by  even  the  most  pernicious  substances  in- 
troduced into  the  nose  or  mouth  or  stomach  or  other 
organs— if  the  system  is  accustomed  to  them — will, 
while  it  lasts,  by  increasing  the  general  excitement 
of  the  nervous  system,  increase  the  activity  of  the 
mental  faculties,  'and  especially  in  persons  in  whom 
the  sensorial  power  has  been  impaired  by  previous  de- 
bauches of  the  kind,,  or  by  excesses  of  any  sort.  Yet 
such  stimulations  always  necessarily,  in  the  end,  leave 
the  nervous  system  more  depressed  and  impaired,  and 
the  sensorial  power  more  diminished,  than  they  found 
them;  and,  therefore,  the  physiological  principles 
which  I  have  laid  down  on  this  point  are  always  and 
without  exception  true. 

1125.  Flesh,  I  have  repeatedly  stated  (906,  e(  seq.), 
is  much  more  stimulating  in  proportion  to  the  nou- 
rishment which  it  affords  the  system  than  proper 
vegetable  food  ;  and  hence,  while  it  passes  through 
the  stomach  in  a  shorter  time,  and  therefore  has  been 
supposed  to  be  more  easily  digested  (910),  yet  it  actu- 
ally causes  a  greater  concentration  of  nervous  energy 
and  a  greater  expenditure  of  vital  power  in  that  organ 
during  the  process  of  digestion,  and  consequently 
causes  a  greater  abatement  of  the  sensorial  power  of 
the  nervous  svstem.  and  leaves  the  assimilating 
organs  more  exhausted  from  the  performance  of  their 
functions,  than  vegetable  aliment  (911).  And  more- 
over, the  nervous  structure  itself,  organized  from 
blood  formed  of  flesh-meat,  is  less  perfectly  adapted 
to  high  sensorial  power  and  activity  than  that  result- 
ing from  pure  vegetable  aliment. 

DIET  WITH  REFERENCE  TO  THE  SPECIAL  SENSES. 

1126.  In  every  respect,  therefore,  a  correct  vegeta- 
ble diet  is  more  conducive  to  a  high  and  healthy  state 
of  sensorial  power  in  the  nervous  system  of  the  human 
body,  than  flesh-meat ;  and  consequently,  the  func- 
tional powers  of  all  the  organs  of  special  sense,  or  of 
touch,  taste,  smell,  hearing  and  sight,  and  of  the  in- 
tellectual and  moral  faculties,  are  rendered  more  per- 
fect, vigorous,  and  active,  by  a  correct  vegetable  diet 
than  by  animal  food,  ot  by  a  mixed  diet  of  vegetable 
and  animal  food.  >.    •  »  • 

1127.  And  this  is  not  only  evident  from  physiologi 
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cal  principles,  but  it  is  fully  proved,  first,  by  those 
who  had  for  many  years  wholly  abstained  from  flesh- 
meat  and  afterwards  commenced  the  use  of  it;  and 
second,  by  those  who  had  long  been  accustomed  to 
to  the  \ise  of  flesh-meat  and  afterwards  totally  ab- 
stained from  it.  And  first,  let  us  consider  the  facts 
in  relation  to  the  special  senses. 

1128.  But  I  anticipate  the  objection  that  predace- 
ous  animals,  which  subsist  entirely  on  flesh,  possess. 
thH  most  powerful  and  discriminating  special  senses. 
This  assertion  I  admit  to  be  partly  correct  and  partly 
erroneous  ;  and  still  contend  nevertheless,  that  even 
Its  truth  does  not  militate  in  the  least  against  the 
principle  which  I  have  advanced.  In  regard  to  the 
special  senses,  it  should  be  understood  that  there  is  a 
nice  distinction  between  simple  poiver  and  discrimina- 
tion. A  hound,  for  instance,  mav  have  the  olfactory 
power  of  scenting  its  game  much  farther  than  a  sheep 
can  smell  its  food,  while  at  the  same  time  the  olfac- 
tory sense  of  the  sheep  may  be  much  more  nicely  dis- 
criminating than  that  of  the  hound.  The  first  of 
these  properties  depends  on  anatomical  arrangement, 
the  second  is  purely  physiological,  and  depends  en- 
tirely on  the  sensorial  power.  Hence,  in  all  those 
predaceous  animals  which  have  the  power  of  scenting 
their  game  or  food  at  a  considerable  distance,  the 
olfactory  nerves  are  proportionably  larger  than  in 
other  animals,  and  are  ramified  over  more  extensive 
nasal  surfaces ;  while  in  those  herbivorous  and  other 
animals  which  simply  require  an  olfactory  sense  to 
discriminate  the  qualities  of  substances  near  at  hand, 
the  olfactory  nerves  are  proportionably  smaller,  and 
the  olfactory  apparatus  more  simple  in  its  mechanical 
construction  ;  and  it  is  worthy  of  remark  that  in  this 
respect  the  organization  of  man  decidedly  places  him 
with  vegetable-eating  animals. 

1129.  We  see,  therefore,  that  the  fact  that  predace- 
ous animals,  with  a  more  extensive  and  complicated 
olfactory  apparatus,  have  a  greater  power  of  smell 
than  herbivorous  animals,  does  not  in  the  least  degree 
go  to  prove  that  flesh-eating  is  favorable  to  the  sen- 
sorial power  of  the  special  senses.  For  it  may  never- 
theless be  true  that  the  olfactory  sense  of  herbivorous 
animals  discriminates  the  delicate  qualities  of  things 
near  at  hand,  and  especially  those  which  relate  to  the 
alimentary  and  respiratory  wants  of  their  bodies, 
much  more  nicely  than  that  of  predaceous  animals. 
And  in  fact  we  know  it  to  be  true  that  the  sensorial 
power  of  the  organ  of  smell,  even  of  carnivorous  ani- 
mals themselves,  is  greatly  exalted  by  abstinence 
from  flesh-meat.  I  have  the  authority  of  some  of  the 
most  experienced  sportsmen  in  England  for  saying, 
that  '  always  in  preparing  hounds  for  the  chase  they 
are  carefully  trained.  For  at  least  a  fortnight  before 
they  are  put  upon  the  chase,  all  animal  food  is  taken 
from  them,  and  they  are  kept  strictly  upon  coarse 
dry  bread  with  a  little  water,  because  flesh-eating  has 
a  powerful  eflect  to  deaden  the  nice  sensibility  and 
discriminating  power  of  the  olfactory  nerves,  and  to 
make  the  hounds  heavy  and  sluggish.  If  they  are 
permitted  to  eat  flesh  freely  till  they  enter  upon  the 
chase,  the  sense  of  smell  is  so  blunted  that  they  will 
not  open  on  the  track  and  get  the  fox  up.  They  are 
not  sufl'ered  therefore  to  touch  a  morsel  of  animal 
food  for  two  weeks  before  they  are  put  on  the  chase,' 

1130.  If  man  were  to  live  like  beasts  of  prey,  on 
simple  uncooked  flesh  and  water,  and  breathe  only 
the  pure  air  of  the  forest,  the  discriminating  power 
of  his  special  senses  would  undoubtedly  be  much 
greater  than  he  possessed  in  civic  life,  living  on  a 
mixed  diet,  or  even  on  vegetable  food,  with  the  ten 
thousand  depraving  and  deteriorating  influences  of 
the  artificial  circumstances  and  pernicious  habits  of 
society  continually  acting  upon  him  and  impairing  all 
the  physiological  properties  of  his  system.  But  the 
simple  question  before  us  is.  Would  man,  either  liv- 
ing in  all  the  natural  simplicity  of  the  lower  animals, 


in  the  open  and  pure  air  of  the  fields  and  forests, 
or  cribbed  up  in  cities  and  surrounded  by  all  the  arti- 
ficial circumstances  and  depraving  influences  of  civic 
life,  possess  an  equal  power  and  discriminating  keen- 
ness  of  the  special  senses,  whether  he  lived  on  animal 
food,  or  a  mixed  diet  of  animal  and  vegetable  food 
or  on  pure  vegetable  food,  being  in  all  other  respects' 
in  either  case,  equally  temperate  and  correct?  To 
this  question  I  confidently  answer,  No!  and  affirm 
that  both  physiological  science  and  facts  clearly  and 
conclusively  prove  that  a  pure  and  well-ordered 
vegetable  diet  is  more  conducive  to  the  functional 
power  and  integrity  of  the  organs  of  special  sense 
than  animal  food,  or  than  a  diet  which  includes  any 
portion  of  flesh-meat.  The  physiological  principles 
I  have  already  sufficiently  explained  (1119,  et  sea  )•  I 
and  we  have  seen  that  even  in  the  hound,  which  is 
naturally  a  carnivorous  animal,  the  sensorial  power 
of  the  organ  of  smell  is  much  exalted  by  an  entire 
abstinence  from  flesh-meat  (1129). 

1131.  The  story  of  Caspar  Hauser  is  probably 
known  to  everybody.*  He  was,  we  are  informed, 
for  some  cause  or  other,  confined  in  a  narrow,  dark 
dungeon  from  early  childhood  till  he  was  about  1? 
years  old.  when  he  was  released,  and  on  the  2Cth  of 
May,  1828,  was  found  at  one  of  the  gates  of  the  city 
of  Nuremburg,  in  Bavaria,  Germany,  and  was  soon 
taken  under  the  care  of  the  city  authorities.  During 
the  whole  time  of  his  confinement  he  was  kept  in  a 
sitting  posture  with  no  other  clothing  than  a  shirt, 
and  made  to  subsist  on  coarse  brown  bread  and  water 
exclusively.  Considering  the  position  in  which  he 
was  kept  during  the  greater  part  of  the  period  of  his 
growth,  his  total  want  of  exercise,  and  the  confined  air 
which  he  breathed,  and  the  entire  absence  of  light, 
his  body  was  developed  with  remarkable  symmetry  and 
beauty.  When  he  first  came  out  of  his  dark  dun- 
geon, and  for  considerable  time  afterwards^  the  acute- 
ness  and  power  of  his  sight,  hearing,  smell,  taste, 
and  touch,  far  exceeded  any  thing  of  the  kind  ever 
before  known  in  a  human  being. 

1132.  Being  accustomed  during  the  whole  confine- 
ment to  what  is  ordinarily  called  total  darkness,  his 
eyes  acquired  the  power  of  perceiving  things  by  the 
aid  of  so  extremely  small  a  quantity  of  light,  that  he 
was  able  to  see  distinctly  where  ordinary  human  eyes 
could  see  nothing.  '  It  has  been  proved,  by  experi- 
ments carefully  made,'  says  his  learned  biographer, 
'  that  in  a  perfectly  dark  night  he  could  distinguish 
diflferent  dark  colors,  such  as  blue  and  green,  from 
each  other.  He  could  walk  any  where  as  well  in  the 
dark  as  in  the  light,  and  was  astonished  to  see  others 
groping  and  stumbling  along  in  the  dark.  When,  at 
the  commencement  of  twilight,  a  common  eye  could 

*  Since  the  death  of  this  extraordinary  youth,  it  has  been  at- 
tempted, even  by  the  noble  gentleman  who  adopted  him,  to  prove 
that  Caspar  was  an  impostor,  and  his  whole  story  a  falsehood. 
But  I  am  bold  to  declare  that  neither  Caspar  Hauser  nor  any 
other  human  being  could  fabricate  such  a  story.  The  intrinsic 
evidences  of  its  genuineness  are  irrefragable,  and  such  as  could 
not  have  been  forged.  There  are  many  physiological  principles 
developed  in  his  case  which  have  since  been  repeatedly  demon- 
strated in  other  cases,  but  which  could  not  have  been  known  to 
him,  and  which  were  evidently  not  understood  by  the  gentleman 
who  wrote  his  history,  nor  by  any  other  one  connected  with  him 
(IHO).  It  is  very  possible,  and  eve»  probable,  that  Caspar  learned 
to  dissimulate  and  practice  falsehood,  and  that  the  unbounded 
attention  which  he  received  begat  in  him  an  insatiable  desire  to 
be  the  object  of  continued  and  increased  attention.  Indeed  he 
must  have  been  something  more  than  human,  if  he  was  not  thus 
vitiated  by  the  circumstances  in  which  he  was  placed  and  the 
treatment  he  received  after  he  became  the  object  of  public  atten- 
tion and  excitement.  Whether  he  was  the  child  of  a  nobleman 
or  a  peasant,  I  neither  know  nor  care,  nor  shall  I  insist  that  he 
was  actually  confined  in  a  dark  dungeon  just  seventeen  years. 
But  that  he  had  long  been  secluded  from  the  light  and  from  the 
ordinary  influences  of  society,  and  subsisted  on  an  extremely 
simple  vegetable  and  water  diet,  and  that  the  statements  made 
by  his  biographer  of  the  physiological  and  jisychological  phenom- 
ena attending  his  first  appearance  in  Nuremburg  and  duringthe 
change  of  his  habits,  are  true,  cannot  be  doubted  by  any  one  who 
is  thoroughly  acquainted  with  the  science  of  human  physiology. 
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not  yet  distinguish  more  thau  three  or  four  stars  in 
the  sky,  he  could  already  discern  the  different  groups 
of  stars,  and  could  distinguish  the  different  single 
stars  of  which  they  were  composed,  from  each  other, 
according  to  their  magnitude  and  the  peculiarities  of 
their  colored  light.' 

1133.  But  all  this  will  perhaps  be  said  to  he  wholly 
the  effect  of  his  having  been  long  accustomed  to  dark. 
nes,s,  and  had  nothing  to  do  with  his  diet.  We  shall 
see,  however,  in  the  sequel,  that  this  conclusion  is 
erroneous.  His  being  long  confined  to  what  we  call 
total  darkness  certainly  caused  his  eyes  to  acquire  the 
power  of  seeing  by  the  aid  of  an  exceedingly  small 
quantity  of  light,  and  also  unfitted  them  to  bear  full 
daylight  with  comfort ;  and  consequently,  when  he 
first  left  his  dark  prison,  the  full  light  of  day  was 
distressing  to  him,  and  rather  served  to  dazzle  and 
blind  him  than  to  increase  the  distinctness  of  his 
vision  :  hence,  for  some  time  after  he  was  set  at  lib- 
erty, he  could  see  more  distinctly  and  much  farther 
after  sunset  than  at  noonday.  Now  if  all  this  had 
been  exclusively  the  effect  of  his  having  been  so  long 
confined  in  darkness,  then  as  his  eye  became  more 
and  more  accustomed  to  the  full  light  of  day,  his  ex- 
traordinary power  of  vision  would  gradually  have 
diminished,  till  it  became  nothing  more  than  ordi- 
nary. But  this  was  not  the  case.  As  he  became 
more  and  more  accustomed  to  the  full  light  of  day, 
his  distinctness  and  power  of  vision  in  the  night 
gradually  decreased,  and  at  the  same  time  com- 
mensurately  increased  in  the  day,  till  he  became  as 
remarkable  for  his  visual  power  by  day  as  he  had 
been  by  night,  and  could  distinctly  see  small  objects 
far  beyond  the  reach  of  ordinary  vision;  and  'his 
sight,'  says  his  learned  biographer,  '  was  as  sharp  in 
distinguishing  objects  near,  as  it  was  penetrating  in 
discerning  them  at  a  distance.  In  dissecting  plants, 
he  noticed  subtile  distinctions  and  delicate  particles 
which  had  entirely  escaped  the  observation  of  others.' 

1134.  Moreover,  if  long  confinement  in  darkness 
had  been  the  sole  or  even  the  principal  cause  of  the 
astonishing  visual  powers  of  Caspar  Hauser,  it  cer- 
tainly could  not  account  for  the  fact  that  he  was 
equally  remarkable  for  the  discriminating  acuteness 
and  power  of  his  other  special  senses. 

1135.  'His  heai-ing,'  says  his  biographer,  'was 
scarcely  less  acute  than  his  sight.  When  walking  in 
the  fields,  he  once  heard,  at  a  distance  comparatively 
great,  the  footsteps  of  several  persons,  and  he  could 
distinguish  these  persons  from  each  other  by  their 
walk.' 

1136.  His  acute  sense  "of  smell  was  most  trouble- 
some and  painful  to  him,  exposed  as  he  constantly  was 
to  those  concentrated  and  offensive  odors  that  almost 
everywhere  abound  in  that  artificial  state  of  things 
peculiar  to  civic  life ;  while  A  fitted  him  the  more 
perfectly  for  that  pure  and  uncontaminated  state  of 
nature  in  which  the  special  senses  are  the  true  senti- 
nels of  organic  life  (690),  and  with  the  most  perfect 
discrimination  and  integrity  act  determinately  for  the 
security  of  the  vital  interests  of  the  body.  By  so 
much  the  more,  therefore,  as  he  was  fitted  for  such  a 
simple  and  natural  state,  he  was  in  a  condition  to  be 
offended  and  distressed  by  an  artificial  and  iinnatural 
state  of  things.  The  odors  of  the  rose  and  other  fra- 
grant flowers  and  shrubs,  which,  in  a  state  of  nature, 
thinly  scattered  over  the  earth,  and  breathing  their 
sweetness  to  the  pure  and  diluting  air,  would  have 
been  exquisitely  delightful  to  his  keenly  discrimina- 
ting sense,  when  greatly  concentrated  and  densely 
freighting  the  atmosphere  from  the  flower-gardens  of 
artificial  cultivation,  were  extremely  oppressive  and 
even  painful  to  him  (692).  '  He  was  able  to  scent 
things  at  a  very  great  distance.  He  could  distinguish 
apple,  pear,  and  plumb  trees  from  each  other,  at  a 
considerable  distance,  by  the  smell  of  their  leaves. 
Different  coloring  materials,  pencils,  etc.,  imparted  a 
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painful  odor  to  his  keen  sense.  He  smelled  tobacco 
when  in  the  blossom  in  the  fields,  at  the  distance  of 
fifty  paces  ;  and  at  more  than  one  hundred  paces, 
when  it  was  hung  up  in  bundles  to  dry,  causing  him 
headaches,  cold  sweat,  and  fever.  The  smell  of  old 
cheese  made  him  feel  unwell  and  vomit.  The  smell 
of  strong  vinegar,  though  full  a  yard  from  him,  oper- 
ated  so  powerfully  upon  his  nose  and  eyes  as  to  bring 
tears  into  his  eyes.  When  a  glass  of  wine  was  filled 
#  table,  at  considerable  distance  from  him,  he  com- 
plained of  its  disagreeable  smell,  and  of  a  sensation  of 
heat  in  his  head.  The  opening  of  a  bottle  of  cham- 
pagne  was  sure  to  drive  him  from  the  table  or  to  make 
him  sick.  The  odor  of  flesh  was  to  him  the  most 
horrible  of  all  smells.  When  walking  by  a  grave- 
yard, the  smell  of  the  dead  bodies,  ol  which  others 
had  not  the  slightest  perception,  affected  him  so  pow- 
erfully as  almost  immediately  to  bring  on  an  ague  and 
cause  him  to  shudder.  The  ague  was  soon  succeeded 
by  a  feverish  heat,  which  at  length  resulted  in  a  vio- 
lent perspiration,  by  which  his  linen  was  thoroughly 
wet.  He  afterwards  said  he  never  experienced  so 
great  a  heat,  and  complained,  on  his  return  to  the 
city  gate,  that  his  sight  had  been  affected  thereby. 
Similar  effects  were  once  after  experienced  by  him 
when  he  had  been  for  a  considerable  time  walking  by  . 
the  side  of  a  tobacco  field.' 

1137.  His  sense  of  taste  and  sense  of  touch  were 
equally  acute  and  astonishing.  Indeed  the  power  of 
all  his  senses  seemed  miraculous.  He  would  instantly 
detect  the  nicest  qualities,  and  the  slightest  difference 
in  qualities  of  things  of  taste  and  of  touch,  and  he 
could  not  be  deceived  in  these  respects  by  any  devices 
or  means.  Nothing  was  more  loathsome  to  his  taste 
than  flesh.  Even  enveloped  in  bread,  it  caused  great 
disgust  and  distress  as  soon  as  he  took  it  into  his 
mouth.  With  equal  discrimination  and  power  would 
he  detect  the  nicest  difference  in  the  tangible  proper- 
ties of  things. 

1138.  '  One  of  the  most  difficult  undertakings  was 
to  accustom  him  to  the  use  of  ordinary  food  ;  and  this 
could  be  accomplished  only  by  slow  degrees,  much 
trouble,  and  great  caution.  The  different  prepara- 
tions of  farinaceous  food  most  readily  agreed  with 
him,  and  became  agreeable.  At  length,  he  was  gra- 
dually accustomed  to  eat  flesh,  by  mixing  at  first  only 
a  few  drops  of  gravy  with  his  gruel,  and  a  few  threads 
of  the  muscular  fibre  of  the  flesh  with  his  bread,  after 
the  juices  had  been  boiled  out,  and  by  gradually  in- 
creasing the  quantity.' 

1139.  But  it  will  be  said  that  it  is  far  from  being- 
desirable  to  possess  such  an  exquisite  keenness  and 
discriminating  power  of  the  senses  (G93),  for  it  would 
only  serve  to  unfit  one  for  society,  for  usefulness,  and 
for  all  the  enjoyments  of  civilized  life,  and  render 
human  existence  a  curse  rather  than  a  blessing.  So, 
if  I  were  accurately  to  describe  the  pain  which  every 
sin,  and  the  slightest  departure  from  spiritual  truth 
and  righteousness,  would  cause  a  perfectly  holy  hu- 
man being,  were  such  a  one  on  earth,  most  of  man- 
kind, even  in  Christian  lands,  would  make  the  same 
objection  to  such  a  state  of  the  soul,  and  on  precisely 
the  same  grounds  ;  and  the  analogy  between  the  two 
cases  is  perfect. 

1140.  But  it  should  be  remembered  that  whatever 
may  be  our  power  to  reconcile  our  special  senses  to 
the  deleterious  and  the  offensive  properties  of  things, 
we  have  no  power  to  reconcile  those  properties  to  the 
vital  interests  of  our  bodies  (725)  ;  and  therefore, 
though  we  may  succeed  in  so  far  depraving  the  senti- 
nels of  life  (690),  and  so  completely  destroying  their 
natural  instinctive  integrity,  as  even  to  cause  them 
to  delight  in  the  poisonous  properties  of  tobacco  and 
other  pernicious  substances  (697),  yet  those  properties 
always  remain  equally  unfriendly  to  the  physiological 
interests  of  our  bodies,  always  necessarily  retain  their 
anti-vilal  character.    It  would,  therefore,  be  quite  as 
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rational  and  as  wise  for  a  traveller  who,  finding  his 
journey  lay  continually  among  pit-falls  and  preoi- 
pices,  and  feeling  himself  constantly  alarmed  and 
tormented  by  the  perception  of  the  dangers  that  sur- 
rounded him,  should  p<it  out  his  eyes,  and  in  his 
blindness  congratulate  himself  on  his  deliverance 
from  all  his  perils  and  annoyances,  as  it  is  for  human 
beings  to  desire  to  escape  from  tlie  perception  of  the 
dangers  that  surround  them  in  the  deleterious  propeij^ 
ties  of  things,  by  an  entire  depravity  of  their  senses 
of  smell  and  taste.  The  truth  is,  that  the  case  of 
Caspar  Ilauser  affords  many  of  the  most  important 
physiological  facts  and  demonstrations  that  have  ever 
been  presented  to  the  scientific  world  ;  and  happy 
will  it  be  for  mankind  if  they  will  learn  wisdom  from 
such  extraordinary  instruction. 

1141.  But  how,  it  is  inquired,  can  we  arrive  at  any 
definite  and  determinate  physiological  conclusions 
from  the  evidences  of  this  remarkable  case,  when  we 
find  his  special  senses  taking  offence  indiscriminately 
at  noxious  and  innoxious  substances  ? 

1142.  This  is  not  a  true  statement  of  the  case,  and 
only  evinces  the  very  superficial  observation  and 
limited  attention  which  have  been  given  to  the  sub- 
ject. The  real  fact  is,  his  sense  of  smell  and  of  taste 
discriminated  with  exquisite  delicacy  and  infallibility 
between  salutary  and  deleterious  substances.  It  was 
only  when  the  odors  of  innoxious  substances  were  in 
great  excess,  and  therefore  unfriendly  to  the  physio- 
logical interests  of  his  body,  that  his  olfactory  sense 
was  oppressed,  and  pain  induced  by  them  ;  while  the 
odors  of  noxious  substances  were  always,  in  all  quan- 
tities, even  the  smallest,  offensive  and  distressing  to 
him,  producing  all  those  physiological  phenomena  or 
symptoms  which  indicate  the  instinctive  efforts  of  the 
system  to  repel  or  reject  morbific  causes  (300). 

1143.  The  odors  of  roses  and  other  innoxious 
flowers  and  shrubs,  when  properly  dihited  by  the  jmre 
atmosphere,  so  as  to  be  compatible  with  the  physiolo- 
gical interests  of  his  system,  were  exquisitely  delight- 
ful to  him  ;  but  when  the  air  was  too  deeply  freighted 
with  the  dense  fragrance  of  flower-gardens,  etc.,  his 
olfactory  sense,  true  to  the  vital  welfare  of  the  body, 
became  oppressed  by  the  concentrated  sweets,  render- 
ed pernicious  by  excess  (692).  The  odors  of  tobacco 
and  of  the  dead  bodies  of  the  grave-yard  and  other 
pernicious  substances,  on  the  other  hand,  even  when 
most  slightly  perceived,  were  loathsome  and  distress- 
ing to  him  (113G),  and  when  strongly  perceived,  his 
system  powerfully  manifested  those  symptoms  which 
indicate  the  presence  of  substances  directly  and  irre- 
concileably  hostile  to  the  vital  interest  of  the  body. 
And  it  is  a  matter  of  great  importance  to  physiolo- 
gists to  observe  the  natural  instinctive  economy  of 
the  human  body  in  such  a  state,  by  n  hich  it  first  in- 
dicates the  invasion  of  the  vital  domain  by  noxious 
agents,  and  then  by  which  it  expels  those  agents  from 
that  domain;  and  also  to  observe  the  intimate  rela- 
tion and  powerful  sympathy  existing  between  the 
different  special  senses.  The  loathsome  odor  of  the 
dead  bodies  greatly  affected  his  sight  (1136). 

1144.  And  surely  the  civilized  world  should  learn 
a  deep  lesson  of  wisdom  from  the  physiological  facts 
before  us,  so  far  at  least  as  regards  the  location  of 
grave-yards.  For  although  we,  in  the  depravity  of 
our  senses,  perceive  not  the  baneful  odor  of  the  de- 
caying dead,  yet  the  facts  that  Caspar  Hauser  could 
perceive  it  so  strongly,  and  experienced  such  violent 
effects  from  it,  are  physiological  demonstrations  for 
the  whole  human  species  ;  and  show  with  what  pro- 
priety the  Mosaic  dispensation  guards  with  most 
rigorous  caution  against  all  contact  of  the  living  with 
dead  bodies. 

1145.  The  same  reasoning  holds  good  in  regard  to 
the  physiological  demonstrations  of  the  sense  of  taste 
in  Caspar  Ilauser  that  I  have  presented  concerning 
his  smell.    All  simple  farinaceous  preparations  and 


proper  fruits  very  readily  became  agreeable  to  him  ; 
while  flesh-meat,  in  whatever  way  prepared,  caused 
the  deepest  loathing  and  abhorrence,  both  as  perceived 
by  the  sense  of  smell  and  of  taste  :  and  the  physiolo- 
gical perception  of  the  stomach  (7'27),  with' equal 
promptitude  and  power,  and  with  equal  delicacy  and 
accuracy  of  discrimination,  detected  in  it  those  pro- 
perties which  are  not  adapted  to  the  purest  condition 
and  highest  interests  of  the  body. 

1146.  The  want  of  physiological  knowledge  in  those 
who  had  the  care  of  Caspar  Hauser  led  them  to  many 
erroneous  practices  and  no  little  confusion  of  state- 
ments concerning  him;  still,  however,  an  accurate 
physiologist  is  able  to  reduce  the  facts  in  the  case  to 
their  true  order,  and  to  derive  from  the  extraordinary 
experiment  the  most  completephysiological  demonstra- 
tions. As  in  the  case  of  the  olfactory  sense,  so  with 
that  of  taste,  many  substances  naturally  innocent, 
and  perhaps  in  a  measure  salutary,  were,  by  artificial 
concentration  and  other  insalutary  preparations,  ren- 
dered oppressive  and  offensive  to  him  (700)  ;  and  sub- 
stances which  were  naturally  more  stimulating  than 
those  to  which  he  had  been  accustomed,  at  first  pro- 
duced somewhat  unpleasant  effects  on  his  organs. 
But  in  regard  to  the  smell  and  taste  of  flesh,  there 
was  a  deep  instinctive  loathing  and  abhorrence,  which, 
as  we  have  seen  (1138),  could  only  be  overcome  by 
the  smallest  degrees  and  in  the  slowest  and  most  cau- 
tious manner.  '  When  the  first  morsel  of  flesh  was 
offered  to  him,  scarcely  had  it  touched  his  lips  before 
he  shuddered  ;  the  muscles  of  his  face  were  seized  with 
convulsive  spasms,  and  with  visible  horror  he  spat  it 
out.'  '  Some  flesh  was  subsequently  concealed  in  his 
bread;  he  smelt  it  immediately,  and  expressed  a  great 
aversion  to  it,  but  was  nevertheless  prevailed  upon  to 
eat  it,  and  he  felt  afterwards  extremely  ill  in  conse- 
quence of  having  done  so.' "  '  Even  milk,  whether 
boiled  or  fresh,  possessed  so  much  of  the  animal  odor 
and  flavor,  and  was  so  much  more  exciting  than  his 
bread  and  water,  to  his  stomach  and  alimentary  tube, 
as  to  be  unpleasant  to  him.'  Beer,  wine,  brandy,  to- 
bacco, coffee,  and  all  other  alcoholic  and  narcotic  sub- 
stances, were  most  powerfully  offensive  to  his  senses 
of  smell  and  taste,  and  distressing  to  his  body,  pro- 
ducing even  more  violent  effects  on  his  system  than 
flesh. 

1 147.  Now  then,  in  regard  to  the  effects  of  flesh- 
eating  on  the  special  senses, — we  learn  from  the  case 
before  us,  in  the  first  place,  that  the  very  extraordi- 
nary power  and  acuteness  of  the  special  senses  of 
Caspar  Hauser  were  not  caused  by  his  long  confine- 
ment in  darkness  and  silence,  because  they  remained 
equally  extraordinary  when  he  had  become  fully  ac- 
customed to  the  light  of  noonday  and  the  noise  of  civic 
life  ;  neither  were  they;Owing  principally  to  the  entire 
absence,  during  his  long  confinement,  of  those  proper- 
ties of  external  things  which,  acting  immediately 
upon  the  organs  of  special  sense,  deprave  and  impair 
their  peculiar  powers.  It  is  very  certain,  however, 
that  after  his  release  from  his  dungeon,  and  his  en- 
trance into  the  city  of  Nuremburg,  the  constant  action 
of  offensive  olfactory  and  gustatory  properties  on  his 
organs  of  smell  and  taste,  had  considerable  effect  to 
deprave  and  impair  the  peculiar  powers  of  those 
organs  ;  yet,  notwithstanding  all  this,  the  acuteness 
and  intensity  of  the  perceptive  power  of  his  special 
senses  remained  al  nost  supernatural,  while  he  con- 
tinued to  subsist  on  his  simple  diet  of  bread,  or  plain 
farinaceous  food  and  water  ;  but  precisely  with  equal 
step,  as  he  became  gradually  more  and  more  accus- 
tomed to  the  use  of  flesh-meat  (1138),  the  extraordi- 
nary acuteness  and  power  of  his  special  senses  dimin- 
ished. .      a   ,  , 

1148.  'After  he  commenced  eatmg  flesh,  says 

•  The  same  effects  are  invariably  produced  when  flesh-meat  i« 
first  given  to  children  which  have  been  accusiomed  only  to  a  pure 
vegetable  diet  under  a  correct  general  regimen.    See  870. 
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his  biographer,  '  he  had  no  opportunity  of  comparing 
the  aoiteness  of  his  hearing  with  the  still  greater 
acuteness  of  the  hearing  of  a  blind  man,  who  could 
distinguish  even  the  most  gentle  step  of  a  man  walk- 
ing barefoot.  On  this  occasion,  Caspar  observed  that 
his  hearing  had  formerly  been  much  more  acute,  but 
that  its  acuteness  had  been  considerably  diminished 
since  he  began  to  eat  flesh,  so  that  he  could  no  longer 
distinguish  sounds  with  so  great  a  nicety  as  that  blind 
man.' 

1149.  But  it  will  be  asked.  How  came  the  blind 
man  by  such  an  extraordinary  acutenes  of  hearing  ? 
Did  he  too  live  on  bread  and  water  ?  There  are  many 
nice  physiological  and  psychological  principles  invol- 
ved in  this  fact,  the  full  explanation  of  which  M'ould 
require  an  extensive  treatise.  Suffice  it  to  say,  how- 
ever, that  the  organs  of  sight  and  hearing  are  in  a 
more  eminent  degree  than  those  of  the  other  special 
senses,  the  instruments  of  the  mind,  and  are  not  lia- 
ble to  be  depraved  like  those  of  smell  and  taste,  by  the 
direct  action  of  deteriorating  substances  (391);  that 
all  the  special  senses  are  capable  of  a  high  degree  of 
cultivation  ;  and  that  it  is  wisely  and  benevolently  so 
ordered,  that  the  destruction  of  the  sight  may  be,  to 
a  very  considerable  extent,  compensated  by  an  extra- 
ordinary increase  of  the  power  and  acuteness  of  hear- 
ing, by  means  of  careful  and  long-continued  cultiva- 
tion, or  attention  to  the  nicest  auditory  impressions. 
And  thus  the  blind  man  is  enabled  to  /tear  his  way 
along  the  public  streets,  and  to  avoid  running  against 
surrounding  objects,  with  almost  as  much  accuracy  as 
those  who  see. 

1150.  That  we  may  fully  understand  and  appreci- 
ate the  truth  in  the  statement  before  us  concerning 
Caspar  and  the  blind  man,  therefore,  it  is  important 
to  observe,  that  whatever  may  have  been  the  diet  of 
the  blind  man,  which  was  undoubtedly  very  simple, 
his  auditory  power  to  perceive  the  slightest  vibration 
of  the  atmosphere,  and  to  discriminate  between  the 
the  nicest  differences  in  the  auditory  qualities  of  those 
vibrations,  had  been  cultivated  probably  to  the  very 
top  of  his  capabilities  ;  while  Caspar's  extraordinary 
acuteness  and  power  of  hearing  were  in  no  degree  the 
effect  of  cultivation,  but  depended  entirely  on  the 
pure  natural  sensibilities  of  his  organs,  or  on  the  very 
great  degree  of  natural  and  healthy  sensorial  power 
of  his  nervous  system;  and  hence,  while  the  blind 
man  exhibited  only  a  highly  cultivated  power  of 
hearing,  which  is  not  uncommon  with  blind  men, 
Caspar  manifested  a  most  extraordinary  natural  power 
of  ail  the  special  senses,  and  which,  at  the  time  of  this 
trial,  as  he  himself  justly  remarked,  had  already 
been  very  considerably  diminished  by  his  eating  flesh. 

1151.  As  he  became  more  and  more  confirmed  and 
free  in  his  habits  of  flesh-eating,  the  exti'aordinary 
acuteness  and  energy  of  his  special  senses  continued 
to  diminish,  till  in  a  short  time  they  wholly  disap- 
peared, and  he  retained  nothing  but  the  most  ordi- 
nary powers.  And  as  if  Divine  Providence  had,  by 
special  design,  raised  up  this  youth  for  the  most  spe- 
cific and  important  physiological  and  psychological 
pjirposes,  it  is  remarkable  that  he  perseveringly  re- 
fused to  defile  himself  with  wine,  beer,  tea,  coffee, 
and  all  other  alcoholic  and  narcotic  substances,  and 
rigidly  abstained  from  the  use  of  spices  and  heating 
substances,  and  thus  in  the  most  signal  and  unques- 
tionable manner  demonstrating  that  flesh-meat  was 
the  principal  cause  of  the  very  great  abatement  of  the 
acuteness  and  energy  of  his  special  senses. 

1152.  The  same  general  facts  as  those  exhibited  in 
the  case  of  Caspar  Hauser,  though  not  of  so  remark- 
able a  character,  have  been  observed  in  numerous 
other  instances,  where  individuals  had  for  many  years 
been  accustomed  only  to  a  plain,  simple,  and  whole- 
some vegetable  diet,  and  afterwards  become  habitu- 
ated to  the  use  of  flesh. 

1153.  On  the  other  hand,  it  has  been  a  matter  of 
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very  frequent  and  extensive  observation,  that  those 
who,  having  been  always  accustomed  to  the  use  of 
flesh-meat,  abandon  it  entirely,  and  subsist  on  a  plain 
and  simple  vegetable  diet,  experience  a  very  great 
improvement  in  their  special  senses.  I  have  seen 
many  such  instances  within  the  last  six  or  seven 
years,  and  some  of  them  of  a  very  marked  character. 
This  improvement,  however,  is  generally  perceived 
much  sooner  in  the  smell  and  taste  than  in  the  sight 
and  hearing  ;  and  in  some  cases  the  sudden  substitu- 
tion of  a  less  for  a  more  stimulating  diet,  will  cause  a 
temporary  depression  of  the  physiological  powers  and 
functions  of  the  system,  and  especially  those  apper- 
taining to  organic  life  (883)  ;  and  while  the  depres- 
sion or  species  of  indirect  debility  continues,  the  spe- 
cial senses,  and  particularly  sight  and  hearing,  are 
often  to  a  considerable  extent  involved  in  the  general 
effect,  and  their  functional  powers  are  commensu- 
rately  diminished, — in  consequence,  however,  of  a  re- 
laxation of  the  anatomical  mechanism  of  the  organs, 
rather  than  an  abatement  of  sensorial  powers  ;  but 
as  soon  as  the  vital  properties  of  the  body  become 
perfectly  adapted  to  the  character  of  the  new  diet, 
the  general  tone  of  the  system  is  elevated,  and  the 
functional  powers  of  the  special  senses  greatly  im- 
proved  ;  provided  always  that  the  vegetable  diet  is  of 
a  proper  kind  and  condition,  and  the  individual  is  not 
intemperate  in  quantity,  nor  improper  in  his  regimen 
and  habits  in  any  other  respect ;  for  every  species  of 
excess  is  necessarily  injurious  to  the  special  senses, 
and  none  more  so  than  gluttony  and  licentiousness. 

1154.  Dr.  Lamb,  of  England,  of  whom  I  have  fre- 
quently spoken  (1094),  and  who  has  probably  been 
the  most  extensive  and  accurate  observer  on  this  sub- 
ject of  any  man  in  Europe,  confidently  affirms  that 
'  not  only  are  the  special  senses  improved  by  the  dis- 
use of  flesh,  but  this  improvement,'  says  he,  '  per- 
vades every  organ  and  influences  every  function  of 
every  part  of  the  system.  Observation  shows,'  con- 
tinues he,  '  that  there  is  no  organ  of  the  body  which, 
under  the  use  of  vegetable  food,  does  not  receive  a 
healthy  increase  of  its  peculiar  sensibility,  or  that 
power  which  is  imparted  to  it  by  the  nervous  system.' 

DIET  WITH  UEFEHENCE  TO  THE  INTELLECTUAL 
POWERS. 

1155.  I  have  now  so  fully  shown  that  flesh-eating 
diminishes  the  sensorial  power  of  the  nervous  system, 
and  consequently  the  functional  powers  of  the  organs 
of  special  sense,  and  have  so  extensively  explained  the 
physiological  principles  pertainingto  thesubject  (1120, 
et.  neq.),  that  it  is  not  necessary  for  me  to  enter  any 
farther  into  physiological  explanations  before  I  proceed 
to  the  statement  of  facts  in  relation  to  the  comparative 
effects  of  vegetable  and  animal  food  on  the  intel- 
lectual POWERS  AND  manifestations. 

1156.  That  flesh-meat  is  less  friendly  to  intellectual 
vigor  and  activity  than  vegetable  food,  is  by  no  means 
an  opinion  peculiar  to  modern  times.  Theophrastus, 
who  studied  under  Plato  and  Aristotle,  and  succeeded 
the  latter  in  the  Lyceum, — the  number  of  whose 
auditors,  we  are  informed,  became  two  thousand,  and 
who  died  at  the  age  of  one  hundred  and  seven,  two 
hundred  and  eighty-eight  years  before  Christ, — says 
that  '  eating  much  and  feeding  upon  flesh  makes  the 
mind  more  duU,  and  drives  it  to  the  very  extremes  of 
madness.'  '  It  was,'  says  Dr.  Lamb,  '  proverbial 
among  the  ancients,  that  the  athletas  were  the  most 
stupid  of  men  ;  and  Diogenes  the  Cynic  asserted  that 
it  was  wholly  owing  to  their  excessive  use  of  the  flesh 
of  swine  and  oxen.' 

1157.  The  Calmucks,  and  indeed  all  other  portions 
of  the  human  family  that  subsist  principally  upon  flesh, 
are  remarkable  for  their  mental  stupidity,  sluggish- 
ness, and  indocility. 

1 158.  Sir  John  Sinclair,  in  his  Code  of  Health, — 
a  work  replete  with  research  and  historical  knowledge 
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— says  that  '  vegetable  food  has  a  happy  influence  on 
the  powers  of  the  mind,  and  tends  to  preserve  delicacy 
of  feeling  and  liveliness  of  imagination,  and  an  acute- 
ness  of  judgment  seldom  enjoyed  by  those  who  make 
a  free  use  of  animal  food.  The  celebrated  Franklin 
ascertained  that  a  vegetable  diet,  promoting  clearness 
of  ideas  and  quickness  of  perception,  is  to  be  preferred 
by  those  who  labor  with  the  mind.'  '  In  proof  of  the 
assertion,'  continues  Sir  John,  '  that  a  vegetable  diet 
promotes  clearness  of  ideas  and  quickness  of  thought, 
and  that  a  transition  from  vegetable  to  animal  food 
produces  injurious  effects,  a  friend  of  mine  states  that 
he  has  more  than  once  selected  from  his  tenants'  child- 
ren in  Ireland,  a  boy  remarkable  for  that  smartness 
of  intelligence  so  common  in  the  Irish  youth,  while 
in  the  capacity  of  errand  boys  on  the  farm,  or  helpers 
in  the  stables,  and  before  they  became  pampered  with 
better  food  than  their  parents'  cabins  afforded.  The 
lads,  at  first,  were  lively  and  intelligent,  and  dis- 
played a  degree  of  shrewdness  exceeding  what  is  gen- 
erally met  with  from  the  youth  of  a  more  elevated 
walk  in  England.  But  he  invariably  found,  that  in 
proportion  as  those  boys  became  accustomed  to  animal 
food,  and  (according  to  common  notions)  were  better 
fed,  they  relaxed  in  activity,  and  became  dull  and 
stupid  (994)  ;  and  he  is  confident  that  the  change  in 
the  disposition  was  the  effect  of  the  change  of  diet, 
and  was  not  owing  to  corruption  of  mind  from  inter- 
course with  the  other  servants.  In  fact,  they  lost  all 
their  vivacity  of  manner,  so  inherent  in  the  Irish 
boys,  whether  born  in  the  vast  bog  of  Allen,  or  in 
the  dry  and  rocky  counties  of  Mayo  and  Galway. 
He  is  therefore  inclined  to  think  that  the  character  of 
the  people  does  not  depend  so  much  upon  climate  and 
soil  as  upon  food,  for  no  part  of  the  globe  can  differ 
more  than  those  parts  of  that  kingdom.' 

1159.  These  facts  in  relation  to  the  Irish  youth  are 
of  very  threat  importance,  and  deserve  far  more  atten- 
tion from  philosophers  and  philanthropists  than  has 
ever  been  given  to  them.  The  Irish  peasantry,  wher- 
ever they  are  known  in  the  civilized  world,  are  pro- 
verbial for  their  peculiar  expressions,  commonly  called 
Irish  bulls,  and  which  are  generally  considered  as  at- 
tributable to  their  peculiar  national  stupidity,  or 
natural  crookedness  of  mind,  if  I  may  so  express  my- 
self. Whereas  directly  the  opposite  of  this  is  true. 
There  is  probably  no  class  of  people  on  earth  more 
remarkable  for  natural  quickness  and  shrewdness  of 
mind  than  the  Irish  peasantry  of  pure  and  simple 
habits  ;  but  they  are,  as  a  general  fact,  entirely  desti- 
tute of  the  advantages  of  education,  and  therefore 
have  a  very  limited  and  imperfect  use  and  knowledge 
of  language.  The  consequence  is,  that  their  intellec- 
tual quickness  and  activity,  with  their  ignorance  of 
the  grammatical  force  and  arrangement  of  words, 
continually  leads  them  to  express  their  ideas  in  a 
very  peculiar,  generally  shrewd,  often  ludicrous,  but 
always  spirited  and  witty,  manner.  Their  very 
blunders,  therefore,  are  really  evidences  of  their  re- 
markable natural  quickness  and  activity  of  mind  ; 
and  hence,  when  well  educated,  they  are  often  found 
among  the  most  eloquent  and  witty  men  and  able 
writers  in  the  world. 

1160.  The  case  of  Casper  Hauser  in  relation  to  this 
point  is,  of  itself  alone,  a  complete  and  unequivocal 
demonstration  of  the  principle  I  am  contending  for. 
I  have  already  briefly  stated  many  important  facts  in 
his  history  (1131,  el  seq.),  and  have  spoken  of  his  deep 
aversion  to  flesh,  tobacco,  wine,  beer,  brandy,  tea,  cof- 
fee, and  many  other  things,  and  of  the  very  great  difli- 
cultv  and  caution  with  which  he  was  slowly  accus- 
tomed to  animal  food  (1138). 

1161.  While  he  continued  to  subsist  entirely  on  his 
simple  diet  of  bread  and  water,  as  he  had  done  in  his 
dungeon,  '  the  activity  of  his  mind,'  says  his  learned 
biographer,  'his  fervent  zeal  to  lay  hold  of  every 
thing  that  was  new  to  him,  his  vivid,  his  youthfully 


powerful  and  faithfully  retentive  memory,  were  such 
as  to  astonish  all  who  witnessed  them.'  '  The  curi- 
osity, the  thirst  for  knowledge,  and  the  inflexible 
))erseverance  with  which  he  fixed  his  attention  on  any 
thing  which  he  was  determined  to  learn  or  compre- 
hend, surpassed  every  thing  that  can  be  conceived  of 
them.' 

1102.  About  two  months  after  he  entered  the  city 
of  Nuremburg,  he  was  taken  totlie  house  of  Professor 
Daumer,  with  whom  he  afterwards  resided,  and  from 
whom  he  received  regular  and  systematic  instruction, 
and  where  he  was  also  carefully  and  regularly  edu- 
cated to  the  use  of  animal  food  in  the  manner  I  have 
described  (1138).  '  In  Professor  Daumer's  notes  re- 
specting Caspar,'  says  his  biograplier,  'he  has  made 
the  following  observations  : — '  After  he  had  learned 
regularly  to  eat  flesh,  his  mental  activity  was  di- 
minished,  his  eyes  lost  their  brilliancy  and  expres- 
sion, his  vivid  propensity  to  constant  ' activity  was 
diminished,  and  the  intense  application  of  his  mind 
gave  way  to  absence  and  indifference,  and  the  quick- 
ness of  his  apprehension  was  also  considerably  dimin- 
islied.'' 

1163.  'Caspar's  present  mode  of  living,'  says  his 
biographer,  in  the  conclusion  of  his  narrative,  '  is  that 
which  is  common  to  most  men.  With  the  exception 
of  pork,  he  eats  all  kinds  of  flesh-meats  that  are  not 
seasoned  with  hot  spices.  His  drink  continues  to  be 
water  ;  and,  only  in  the  morning,  he  takes  a  cup  of 
unspiced  chocolate  instead  of  it.  All  fermented 
liquors,  beer,  and  wine,  as  also  tea  and  coffee,  are 
still  an  abomination  to  him.  If  a  few  drops  of  them, 
were  forced  upon  him,  they  would  infallibly  make 
him  sick.'  '  The  extraordinary  and  almost  superna- 
tural elevation  of  his  senses  has  also  been  diminished, 
and  almost  sunk  to  the  common  level.  He  can,  in- 
deed, still  see  in  the  dark,  but  not  to  read  nor  perceive 
small  objects  as  he  once  could.  Of  the  gigantic 
powers  of  his  memoiy,  and  of  his  other  astonishing 
qualities,  not  a  trace  remains  !  He  no  longer  retains 
any  thing  that  is  extraordinary.' 

1 1C4.  That  excesses  in  quantity  of  food,  and  many 
other  causes  existing  in  civic  life,  were  to  a  consider, 
able  extent  concerned  in  producing  these  deteriora- 
tions in  Caspar  Hauser,  there  appears  to  be  no  just 
ground  of  doubt ;  but  it  is  entirely  certain  that  flesh- 
meat  was  the  principal  cause  of  the  remarkable  dimi- 
nution of  his  sensorial  powers,  and  the  abatement  of 
his  intellectual  activity  and  energy.  For  these  effects 
are  in  precise  accordance  with  the  well-ascertained 
principles  of  physiological  science,  and  strictly  corres- 
pond with  the  facts  in  all  similar  cases. 

1165.  In  the  Orphan  Asylum  of  Albany,  New 
York,  from  eighty  to  a  hundred  and  thirty  children 
were,  in  the  close  of  1833,  changed  from  a  diet  which 
included  flesh  or  flesh-soup  once  a  day,  to  a  pure 
vegetable  diet  regulated  by  physiological  principles. 
Three  years  after  this  change  was  made,  the  principal 
teacher  of  the  Institution  thus  speaks  of  it : — '  The 
effect  of  the  new  regimen  on  the  intellectual  powers 
of  the  children  has  been  too  obvious  and  too  striking 
to  be  doubted.  There  has  been  a  great  increase  in 
their  mental  activity  and  power.  The  quickness 
and  acumen  of  their  perception,  the  vigor  of  their 
apprehension,  and  the  power  of  their  retention,  daily 
astonish  me.  Indeed  they  seem  eagerly  to  grasp, 
with  understanding  minds,  almost  any  subject  that  I 
am  capable  of  presenting  to  them  in  language  adapt- 
ed to  their  years.'  • 

1166.  '  On  my  way  to  Smyrna,  in  Greece,  in  1828,' 
says  Judge  Woodruff  (997),  '  1  stopped  at  Syra,  where 
I  was  detained  by  contrary  winds  about  twenty  days. 
I  there  became  acquainted  with  Dr.  Korke,  an  emi- 
nent teacher  from  Switzerland.  He  had  the  charge 
of  the  principal  school  at  Syra,  containing  from  two 

•  See  Appendix,  Note  A. 
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hundred  to  three  hundred  pupils.  During  my  stay 
at  Syra,  I  took  great  pleasure  in  visiting  this  school, 
which  I  did  almost  every  day.  I  very  soon  began  to 
feel  and  express  astonishment  at  the  remarkable 
vivacity,  sprightliness,  and  mental  activity  and  power 
of  these  children.  Their  memory  was  truly  surpris- 
ing. Dr.  Korke  assured  me  that  he  had  never,  in 
any  country,  fo\ind  children  equal  to  these  for  clear- 
ness, sprightliness,  and  power  of  intellect, — for  apti- 
tude to  learn  and  ability  to  retain.  And  I  can  truly 
say  that  these  Greek  children  manifested  a  capacity 
for  learning  which  exceeded  any  thing  I  had  ever  be- 
fore or  have  since  witnessed.  Dr.  Korke  attributed 
this  extraordinary  ability  in  his  pupils  mainly  to 
their  habits  of  living,  which  were  extremely  simple. 
Coarse  unbolted  wheat-meal  bread,  with  figs,  raisins, 
pomegranates,  olives,  and  other  fruit,  with  water, 
constituted  their  diet.  Figs  and  other  fruit  composed 
a  large  proportion  of  their  food  ;  but  I  am  confident 
they  did  not  consume  an  ounce  of  flesh  a  month.' 

1167.  '  I  spent  the  winter  of  183G-7  on  the  island 
of  St.  Croix,  in  the  West  Indies,'  says  Mr.  John 
Burdell,  of  New  York  (710),  '  and  devoted  much  of 
my  leisure  time  to  instructing  the  young  slaves. 
The  little  field  negro  children  from  five  to  ten  years 
old,  which  never  saw  a  letter  nor  had  any  idea  of  one 
till  I  taught  them,  on  being  promised  that  they  should 
have  a  Bible  given  to  them  if  they  would  learn  to 
read,  would,  in  the  course  of  one  week,  learn  the 
alphabet  and  learn  to  read  ba,  be,  bi,  ab,  etc.  In 
three  or  four  weeks  they  would  learn  to  read  short 
sentences,  such  as,  '  No  man  may  put  off  the  law  of 
God  and  in  a  few  months  they  would  learn  to  read 
the  New  Testament.  VVith  all  these  little  field  ne- 
groes, which  lived  on  corn-meal,  yams,  peas,  etc., 
there  was  the  utmost  avidity  as  well  as  aptitude  to 
learn.  But  the  little  negroes  of  the  same  age  in  the 
house,  living  on  what  came  from  their  master's  table 
— animal  food,  etc — are  wholly  different.  They  are 
totally  disinclined  to  receive  instruction,  and  are  slow 
to  learn,  like  our  well-fed  white  children  at  the  north. 
It  is  an  irksome  task  to  them  to  apply  their  minds  to 
study,  and  they  never  get  a  lesson  unless  they  are  re- 
gularly tasked  and  urged  on.  I  saw  one  of  these 
house  children,  which  was  twelve  years  old,  and 
which  had  been  long  under  the  instruction  of  the 
master's  daughter,  and  was  just  beginning  to  read  a 
little  in  the  New  Testament.' 

1168.  The  Rev.  Alden  Grout,  who  has  recently  re- 
turned from  a  three  years'  mission  among  the  Zulus 
on  the  southeast  coast  of  Africa,  says  that  that  peo- 
ple depend  on  the  products  of  the  soil  for  subsistence, 
living  mostly  on  corn  and  milk.  The  children  go  en- 
tirely naked,  and  live  in  the  simplest  manner.  They 
are  sprightly,  active,  and  full  of  vivacity,  and  their 
aptitude  to  learn  is  almost  incredible.  It  is  a  com- 
mon thing  for  them,  in  the  course  of  fifteen  months 
from  the  first  time  they  ever  saw  a  letter,  to  learn  to 
read  well  in  the  New  Testament,  and  to  do  sums  in 
the  fundamental  rules  of  arithmetic.  They  all  dis- 
cover the  greatest  eagerness  for  knowledge,  and  seem 
to  think  nothing  so  desirable.  On  leaving  them,  I 
asked  what  I  should  bring  them  when  I  returned  ? 

they  all  cried  at  once,  '  Bring  us  more  teachers  

more  books  !' 

116!).  But  I  shall  be  told  that  the  Hindoos  and 
other  Asiatics,  who  live  on  vegetable  food,  are  re- 
markable only  for  their  mental  imbecilitv  and  inacti- 
vity; while,  on  the  other  hand,  men  of  the  most 
gifted  minds  in  Europe,  such  as  Fox,  Pitt,  and  others, 
have  been  flesh-eaters.  In  reply  to  these  objections, 
I  remark  that  I  have  already  (1021)  fully  accounted 
for  the  mental  indolence  and  stupidity  of  the  Asiatics, 
so  far  as  these  statements  are  true  of  them.  For  more 
than  two  thousand  years,  at  least,  and  how  much 
longer  we  know  not,  their  political,  civil,  religious,  and 
social  institutions,  have  been  such  as  are  calculated  in 


the  most  direct  and  powerful  manner  to  suppress  and 
prevent  all  public  and  private  enterprise,  and  all  intel- 
lectual activity  and  energy,  and  to  produce  a  general 
intellectual  and  moral  stagnancy.  To  find  a  relief 
from  this  total  want  of  mental  and  moral  stimulation, 
they  have,  almost  as  a  natural  and  necessary  conse- 
quence, endeavored  to  give  a  current  to  their  exist- 
ence, or  a  tide  to  the  ocean  of  life,  by  those  sensual 
stimulations  and  excitements  of  which  I  have  spoken 
(1021),  and  the  excesses  of  which  have  produced  all 
tnose  evils  of  a  physical,  mental,  and  moral  nature, 
that  are  too  commonly  attributed  to  a  vegetable  diet. 
Yet  with  all  these  deteriorating  causes  co-operating  to 
deprave  and  destroy  them,  the  Hindoos  as  a  nation  pos- 
sess great  natural  talents  (1026)  ;  and  among  their 
learned  men  and  philosophers,  who  with  strict  tem- 
perance subsist  on  pure  vegetable  food  and  water, 
there  have  been  many  as  clear  and  deep  and  power- 
ful thinkers  as  have  ever  done  honor  to  human  na- 
ture in  any  portion  of  the  world.  Moreover,  it  is 
well  known  that  not  only  Pythagoras,  who  is  said  to 
have  studied  with  the  Bramins  of  India,  but  all  the 
most  eminent  philosophers  of  antiquity,  subsisted  on 
a  pure  and  simple  vegetable  and  water  diet. 

1170.  In  regard  to  Fox,  Pitt,  and  other  Europeans 
and  Americans  who  have  possessed  great  intellectual 
powers  and  yet  were  flesh-eaters,  two  things  are  to 
be  taken  into  consideration.  First;  in  nearly  all 
civilized  countries  where  a  mixed  diet  is  used,  flesh- 
meat  is  very  sparingly  eaten  in  the  early  part  of  life, 
or  during  that  period  in  which  the  mind  is  mostly  de- 
veloped and  educated  ;  and  when  once  the  mental 
powers  are  disciplined  and  the  mind  furnished  with 
knowledge,  though  the  subsequent  habits  of  the  in- 
dividual may  be  such  as  to  super-induce  general  slug- 
gishness and  disinclination  to  mental  application  and 
activity  and  severe  and  continued  emplovment,  yet  in 
moments  of  strong  excitement  the  mental  faculties 
may  be  roused  to  great  activity,  and  the  individual 
may  on  such  occasions  exhibit  astonishing  intellectual 
powers,  while  as  a  general  habit  his  mind  is  inactive 
and  indolent.  Such  men  are  never  distinguished  for 
intellectual  industry,  and  seem  not  to  possess  the 
spontaneous  power  of  mental  action,  and  can  only 
make  a  great  efl^ort  when  excited  by  great  occasions, 
or  by  some  intoxicating  substance  which  is  sufficiently 
stimulating  to  overcome  their  habitual  sluggishness. 
Or  if  they  occasionally  do  deliberately  prepare  for  an 
extraordinary  intellectual  effort,  they  invariably  re- 
strict their  diet,  and  become  comparatively  simple 
and  abstemious,  and  perhaps  for  a  while  subsist 
wholly  on  vegetable  food.  '  Milton  studied  in  Italy, 
where  the  diet  is  olives,  macaroni,  and  ice-water,  and 
there  laid  the  plan  of  his  Paradise  Lost,'  says  Sir 
Everard  Home.  It  is  admitted  that  men  who  in  this 
manner  ordinarily  subsist  on  a  mixed  diet  of  vegeta- 
ble and  animal  food,  can  possess  great  intellectual 
powers;  but  at  the  same  time  it  is  contended  that 
they  would  have  possessed  still  greater  powers  if  they 
had  always  subsisted  entirely  on  a  pure  vegetable  and 
water  diet.  Second ;  there  aj-e  at  least  two  general 
classes  of  intellect,  or  kinds  of  intellectual  power. 
The  one  is  more  ))articularly  dependent  on  the  gene- 
ral evcitement  of  the  nervous  system,  the  other  on  the 
pure  sensorial  power  of  the  brain.  The  former  is  a 
combination  of  mind  and  emotion  (576),  the  latter  is 
pure  mind.  The  former  belongs  to  the  orator,  the 
pofit,  the  painter,  and  others,  who  mainly  aim  to 
awaken  the  imagination,  the  sympathies,  and  passions, 
and  to  determine  the  judgment  by  the  force  of  feel- 
ing {rm\) ;  the  latter  belongs  to  the  mathematician, 
the  intellectual  and  moral  jjliilosopher,  etc. 

1171  It  is  true,  therefore,  that  a  man  who,  like 
Pitt,  eats  flesh  and  drinks  wine,  may,  on  particular 
occasions,  when  under  a  strong  excitement,  pour  forth 
a  torrent  of  impassi(med  and  powerful  eloquence,  or 
produce  a  splendid  piece  of  poetry,  or  music,  or  paint- 
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ing,  exciting  the  sympathies  and  admiration  and  as- 
tonishment of  all  who  witness  his  performance.  But 
let  us  remember  that  it  is  a  thousand  times  easier  to 
make  our  hearers /ec^  with  us,  than  to  make  them 
think  with  us  ;  and  hence,  a  thousand  will  ap|)reciate 
the  powers  of  the  impassioned  orator,  where  one  will 
appreciate  those  of  the  profound  thinker;  and,  con- 
sequeutly,  mankind  always  over-rate  the  impassioned 
order  of  intellectual  power. 

1 172.  We  should  remember,  also,  that  the  extra- 
ordinary intellectual  power  of  Pitt  and  Fox,  and 
others  of  that  class,  who  were  free  livers,  was  only 
occasional  (1170)  ;  they  could  not  put  it  forth  at  will, 
under  all  circumstances  and  in  any  situation,  but 
always  depended  on  some  strongly  exciting  cause  to 
bring  the  nervous  system  into  the  requisite  state  of 
stimulation  ;  and  then,  like  one  in  a  fever,  they  were 
able  vividly  to  recollect  those  impressions  which  had 
been  stored  away  at  other  times,  when  their  habits 
were  better  adapted  to  mental  development  and  culti- 
vation, and  also  distinctly  to  produce  those  concep- 
tions of  the  mind  (5(i0)  which  constitute  the  ideal 
presence  of  things  contemplated  ;  and  by  these  means 
they  were  enabled  to  exhibit  the  highest  degree  of  in- 
tellectual power  of  which  they  were  capable,  and 
which,  after  all,  is  little  more  than  an  extraordinary 
mental  paroxysm. 

1173.  But  the  mighty  minds  which  with  untiring 
industry  are  continually  employed,  and  which  with  a 
giant  grasp  lay  hold  of  the  deep  foundations  of  things, 
and  move  the  intellectual  and  moral  universe,  are  of 
another  class.  With  penetrating  and  profound  and 
unremitting  thought,  they  explore  the  heavens  and 
the  earth,  and  scrutinize  the  forms  and  properties 
and  laws  of  things ;  and  with  keen  analysis  and  in- 
duction, and  elaborate  reasoning,  and  rigorous  demon- 
stration, sort  out  the  truth,  and  arrange  it  into  the 
physical  and  intellectual  and  moral  sciences  of  the 
human  world.  Such  minds  are  not  sustained  nor  ex- 
cited by  flesh  and  wine. 

1174. '  The  mightiest  intellectual  performance  of  Sir 
Isaac  Newton,  and  one  of  the  mightiest  of  the  human 
mind  in  any  period  or  portion  of  the  world,  was  made 
while  his  body  was  nourished  only  by  bread  and 
water  ;  and  if  Bacon  and  Locke  and  Boyle  and  Euler 
and  La  Place,  and  a  host  of  other  intellectual  giants, 
did  not,  during  their  severest  mental  labors,  subsist 
exclusively  on  bread  and  water,  it  is  certain  that  they 
were  temperate  even  to  abstemiousness,  and  that 
their  diet  was  exceedingly  simple,  and  in  many,  if  not 
in  most  instances,  exclusively  vegetable. 

1175.  Before  1  dismiss  this  topic  of  investigation,  j 
however,  it  is  important  that  I  should  remark  on  the 
distinction  between  the  intellectual  faculties  and  the  ! 
mind  itself.    The  human  soul,  I  have  said  (519),  is 
an  immaterial  substance,  and  constitutes  the  substra- 
tum of  the  intellectual  and  moral  powers  or  faculties. 
The  soul  and  the  intellecUial  and  moral  faculties, 
therefore,  are  innate  constitutional  principles;  but  the 
mind  and  moral  character  are  wholly  the  results  of 
the  exercise  of  the  innate  faculties.    Whatever  may 
be  the  intellectual  faculties  of  the  soul  (520),  if  they 
are  never  exercised,  there  will  be  no  mind  ;  if  they 
are  little  exercised,  there  will  be  Httle  mind.  Now, 
I  do  not  pretend  that  a  pure  vegetable  diet  will  actu- 
ally produce  mind,  but  that  it  is  most  favorable  to 
the  development  of  those  organs  on  which  the  intellec- 
tual manifestations  more  particularly  depend,  and 
most  conducive  to  the  healthy  and  vigorous  suscepti- 
bility and  activity  of  the  intellectual  faculties,  and 
therefore  is  most  favorable  to  mental  action  and 
power.    Thus,  Caspar  Hauser  (1131),  at  the  age  of 
seventeen  years,  had  little  more  mind  than  a  child  of 
twelve  months  old  ;  but,  as  we  have  seen  (1161),  he 
possessed  the  most  astonishing  susceptibility  and  acti- 
vity and  energy  of  the  intellectual  faculties,  which, 
had  they  been  preserved,  would  have  enabled  him  to 


make  very  great  intellectual  attainments  with  ease 
and  delight.  A  Patagonian  youth  has  also  intellec- 
tual faculties  which  it  is  possible  to  cultivate  to  a  very 
considerable  degree  of  mental  elevation  and  power 
but  he  has  none  of  that  remarkable  susceptibility  and 
activity  and  energy  of  the  intellectual  faculties  pos. 
sessed  by  Caspar  Hauser  before  he  began  to  eat  flesh 
(IHil);  and,  therefore,  it  would  be  incomparably 
more  difficult  and  laborious  for  the  young  Patagonian 
to  make  high  intellectual  attainments,  than  it  would 
for  a  youth  subsisting  wholly  on  a  simple  vegetable 
diet ;  and,  all  other  things  being  equal,  it  would  not 
be  possible  for  the  young  flesh-eater,  by  any  labor,  to 
equal  the  vegetable-eater  in  the  extent  of  his  acquire- 
ments. 

1176.  In  the  year  1808,  a  wild  boy  was  found  in  a 
swamp  in  Alissibsippi,  not  far  from  the  present  site  of 
Pinckneyville.      He  was   first  discovered  walking 
naked,  on  the  shore  of  a  lake,  hunting  frogs,  which 
he  dexterously  caught  and  voraciously  devoured  raw. 
He  was  apparently  about  nine  years  old,  perfectly 
wild  and  truculent,  and  without  any  intelligible  lan- 
guage.   After  he  had  learned  to  make  himself  under- 
stood by  those  who  were  accustomed  to  him,  he  told 
them  that  he  had  a  dim  remembrance  of  coming 
down  the  Mississippi  with  his  father's  family,  in  a 
flat-boat ;  that  his  father  killed  his  mother,  and  that 
he  fled  in  terror  into  the  swamps,  expecting  that  his 
father  would  kill  him  also  ;  and  that  from  that  time 
he  had  subsisted  on  frogs,  animals,  and  berries;  liv- 
ing  in  warm  weather  among  the  cane,  and  in  cold 
weather  in  a  hollow  tree.    After  this  boy  was  domes- 
ticated, he  continued  to  prefer  raw  flesh  to  any  other 
kind  of  food,  and  soon  discovered  a  fondness  for  in- 
toxicating liquor,  and  greatly  preferred  to  go  entirely 
without  clothes.    He  was  utterly  averse  to  any  kind 
of  employment,  and  his  principal  amusement  was 
riding  on  horseback,  of  which  he  was  passionately 
fond.    When  playing  with  lads  of  his  age,  the  mo- 
ment his  anger  was  excited,  his  first  movement  was 
to  strike  them  with  any  weapon  or  instrument  he 
could  most  readily  get  hold  of.    In  short,  he  proved 
to  be  very  quarrelsome,  soon  became  addicted  to 
drunkenness  and  other  vices,  and  was  found  to  be 
totally  indocile  and  intractable.    A  gentleman  who 
saw  him  in  1825,  seventeen  years  after  he  was  caught, 
says  :  '  At  that  time  his  mind  appeared  wholly  inca- 
pable of  cultivation.    To  an  entire  stranger  his  lan- 
guage was  unintelligible,  consisting  of  a  kind  ol  gib- 
berish, understood  with  ease  only  by  those  intimately 
acquainted  with  it.    He  was  still  anuntameable  crea- 
I  ture,  often  found  around  small  ponds  catching  frogs 
and  eating  them  raw.    It  was  with  great  difhruliy 
I  he  could  be  compe:led  to  wear  any  kind  of  cloihii.g 
or  come  under  any  restraint.' 

1177.  This  case  has  been  brought  forward  by  the 
advocates  for  flesh-eating,  to  prove  that  man  has  a 
natural  appetite  for  animal  food,  and  for  strong  drink  ; 
and  it  is  said  by  them  to  be  decidedly  more  of  a  true 
case  of  nature  than  that  of  Caspar  Hauser.  But  it  is 
very  obvious  that  neither  case  can  justly  be  consid- 
ered as  making  any  very  near  approximation  to  the 
truly  natural  state  of  man.  It  is  not  claimed  that 
Caspar's  dietetic  habits  were  the  result  of  natural  in- 
stinct, and  that  they  prove  the  natural  dietetic  cha- 
racter of  man  ;  but  it  is  contended  that  the  compara- 
tive  ettects  of  vegetable  and  animal  food  on  his  physi- 
ological and  psychological  powers,  afl^ord  the  strongest 
evidence  in  relation  to  the  natural  dietecic  character 
of  man  ;  and  that  evidence  is  fully  corroborated  by 
the  evidence  in  the  case  of  the  wild  boy  of  Mississippi. 
From  this  boy's  account  of  himself,  he  must  have 
been  at  least  four  or  five  years  old  when  he  fled  in 
terror  from  his  father  ;  and,  all  things  considered,  it 
is  scarcely  to  be  doubted  that  his  father  was  «" 
temperate  man,  and  was  intoxicated  whim  he  killed 
his  wife.    It  may,  therefore,  be  regarded  as  a  cer- 
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tainty,  that  the  boy  had  become  accustomed  to  the 
free  use  of  flesh. meat,  and  very  probably  also  to  the 
use  of  strong  drink,  while  in  his  father's  family;  and 
it  is  well  known  that  when  these  appetites  are  formed 
in  early  life,  they  are  generally  powerful  and  abiding, 
and  nothing  but  strong  moral  self-control  can  ever 
overcome  them.  The  dietetic  habits  of  this  boy, 
therefore,  afford  no  determinate  evidence  in  relation 
to  the  natural  dietetic  character  of  man;  but  tlie 
psychological  evidence  in  the  case,  when  compared 
with  that  of  Caspar  Hauser  and  all  other  relevant 
cases,  is  strong  and  conclusive;  for  with  his  flesh- 
eating  we  find  that  he  had  no  aptitude  to  learn — no 
docility;  that  '  his  mind  appeared  wholly  incapable 
of  cultivation  ;'  that  after  seventeen  years'  intercourse 
with  civilized  human  beings,  his  language  was  a  kind 
of  gibberish,  unintelligible  except  to  those  who  were 
intimately  acquainted  with  it;  and  that  he  continued 
to  be  intractable  and  truculent. 

DIET  WITH  nEFERENCE  TO  INSANITY. 

1178.  It  has  been  reserved  for  the  sagacity  of  mo- 
dern philosophers  to  discover  that  abstinence  from 
animal  food  leads  to  insanity.  A  pbj'sician  of  con- 
siderable professional  standing,  in  an  article  which 
appeared  in  the  Boston  Medical  and  Surgical  Journal, 
February  24th,  1836,  made  a  most  violent  and  abusive 
atlack  upon  me,  for  propagating  the  doctrines  con- 
tained in  these  Lectures  ;  and  asserted  that  the  ten- 
dency of  the  principles  which  I  teach  is  to  break  down 
the  physiological  and  psychological  powers  of  the  hu- 
man body,  induce  insanity  and  destroy  life  ;  and  these 
bold  and  imprudent  assertions  he  endeavored  to  sup- 
port by  some  four  or  five  cases  of  insanity,  which  he 
brought  forward  with  extreme  disingenuousness,  and 
stated  with  evident  dishonesty.  I  called  on  him  for 
further  information,  and  assured  him  of  my  readiness 
to  renounce  any  principles  which  I  had  advanced,  if 
I  could  be  convinced  of  their  error ;  but  he  utterly 
refused  either  to  give  me  the  names  of  the  persons 
whose  cases  he  had  adduced,  or  to  afford  me  the 
means  of  investigating  those  cases,  or  of  coming  to 
any  other  knowledge  of  them  than  I  could  derive 
from  the  hostile  statements  which  he  had  made  in  the 
Medical  and  Surgical  Journal.  Fortunately  for  the 
cause  of  truth  and  humanity,  however,  the  indivi- 
duals themselves,  or  the  near  relatives  of  the  indivi- 
duals, whose  cases  he  had  named,  proved  to  possess 
more  moral  sensibility  and  regard  for  justice  than  my 
adversary  manifested,  and  they  spontaneously  com- 
municated to  me  correct  statements  of  those  cases. 
The  result  was,  that  every  case  stated  by  my  assail- 
ant proved  to  be  an  entire  misrepresentation,  so  far 
as  it  had  any  relation  to  an  exclusive  vegetable  diet ; 
and  so  far  as  facts  could  be  accurately  ascertained, 
instead  of  militating  against  the  principles  contained 
in  these  Lectures,  they  decidedly  harmonized  with 
them. 

1179-  But  since  the  charge  has  been  made,  and 
since  popular  ignorance  and  popular  prejudice  have 
eagerly  embraced  and  extensively  propagated  the  opi- 
nion that  an  entire  restriction  to  vegetable  food  leads 
to  insanity,  it  may  be  well  briefly  to  enquire  how  far 
a  change  from  a  mixed  diet  of  vegetable  and  animal 
food,  with  tea,  coffee,  etc.,  to  a  diet  of  pure  vegetable 
food  and  water,  can  possibly  be  a  predisposing  cause 
of  insanity. 

1130.  It  is  beyond  all  controversy  true,  that  every 
human  being  who  abandons  an  ordinary  diet  of  vege- 
table a.  d  animal  food,  with  tea,  coffee,  spices,  etc.,  to 
which  he  has  been  accustomed,  and  takes  at  once  to  a 
simple  diet  of  pure  vegetable  food  and  water,  in  tem- 
perate quai  tities,  will  experience  a  considerable  in- 
crease  of  healthy  sensorial  power  and  mental  activity 
(1126) ;  and  at  the  same  time  he  will  suffer  a  physi- 
ological depression  (883)  or  atony,  commensurate 
with  the  degree  of  excess  to  which  he  has  formerly 
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carried  the  use  of  flesh,  tea.  coffee,  etc. ;  and  this 
physiological  depression  will  be  more  or  less  distress, 
ing,  and  continue  a  longer  or  shorter  time,  according 
to  the  peculiar  condition,  circumstances,  and  habits  of 
the  individual*  People  of  vigorous  bodies,  who  are 
accustomed  to  active  and  energetic  exercise  in  the 
open  air,  will  recover  from  it  in  a  short  time;  while 
those  who  are  of  sedentary  and  studious  habits,  given 

much  to  anxiety  and  confinement,  and  vet  more 

those  who  are  of  feeble  health  and  impaired 'constitui 
tion,  will  far  more  slowly  recover.  But  while  this 
physiological  depression  remains,  that  portion  of  our 
organization  which  is  more  immediately  concerned  in 
the  operations  of  the  mind,  partakes  of  the  general 
debility  of  the  whole  body;  so  that,  while  the  seraso. 
rial  power  and  menial  activity  are  increased,  the  organic 
power  of  the  intellectual  organs  to  sustain  severe  and 
protracted  mental  action  and  excitement,  is  somewhat 
diminished,  or  at  least  not  proportionably  increased. 
Hence  students,  who  from  motives  of  ambition  and 
othei  causes,  are  sometimes  induced  to  make  a  sudden 
change  in  their  diet,  and  take  to  an  abstemious  vege- 
table and  water  diet  for  the  sake  of  being  enabled  to 
dispense  with  exercise,  and  to  make  the  greatest  pro- 
ficiency in  their  studies  in  a  given  time,  always  expe- 
rience a  great  increase  of  sensorial  power  and  mental 
activity;  but  if  they  apply  their  minds  with  extreme 
severity,  and  especially  if  at  the  same  time  they  neg- 
lect all  bodily  exercise,  they  will  soon  find,  to  use  their 
own  language,  that  '  their  minds  are  becoming  weak.' 
Yet  if  such  students,  on  changing  their  diet  from 
more  to  less  stimulating  food,  etc.,  would  refrain  from 
severe  mental  application  till  they  had  recovered  from 
their  physiological  depression,  and  then  continue  to 
govern  themselves  by  a  correct  general  regimen,  they 
would  e.xperience  nothing  of  what  they  call  weakness 
of  the  mind,  and  which  in  reality  is  weakness  of  the 
bodily  organs  concerned  in  the  mental  operations,  but 
would  enjoy  a  degree  of  mental  vigor  and  power  of 
endurance  which  it  is  impossible  for  man  to  attain  to 
in  any  other  way. 

1181.  Again;  most  of  the  laboring  and  business 
people  in  our  country,  as  everywhere  else,  exercise 
their  intellectual  faculties  and  develop  their  intellec- 
tual powers  little  beyond  what  they  find  immediately 
necessary  for  their  success  in  their  particular  pursuits 
of  life.  A  vast  amount  of  intellectual  and  moral  capa- 
bilitv  lies  wholly  undeveloped  through  their  earthly 
existence,  and  their  intellectual  and  moral  energies  are 
to  a  very  great  extent  kept  in  a  state  of  sluggish  inac- 
tivity and  stupidity,  by  their  dietetic  habits  and  sen- 
sual excesses.  Let  the  habits  of  these  people  be  sud- 
denly changed,  and  bring  them  at  once  to  a  simple 
diet  of  pure  vegetable  food  and  water,  and  they  will, 
if  strictly  temperate  in  all  things,  soon  experience  such 
an  increase  of  sensorial  power  and  mental  activity  as 
greatly  to  astonish  them.  They  will  find  themselves 
possessed  of  faculties  and  powers  which  they  before 
were  scarcely  conscious  of.  There  will  also  be  an  in- 
crease of  cheerfulness,  vivacity,  and  buoyancy  of 
spirits ;  and  it  cannot  be  surprising  that  they  should 
be  much  delighted  with  this  new  state  of  things.-|- 

*  By  physiological  depression  or  atony,  I  mean  that  state  of  the 
body  resulting  from  the  abstraction  of  accustomed  stimulus,  in 
which  the  organs  are  consequently  depressed  below  their  usual 
tone,  and  fall  short  of  their  usual  energy  and  action,  causing  a 
sense  of  debility  and  lassitude,  and  sometimes  of  great  oppression, 
and  in  some  instances— as  when  spirituous  liquor  is  withheld  from 
the  habitual  drunkard— a  distressing  sense  of  sinking  and  extreme 
exhaustion. 

1  An  intelligent  farmer  of  Pennsylvania,  whose  health  had  for 
some  time  been  declining,  and  who,  at  the  age  of  sixty  years,  find- 
ing himself  completely  broken  down,  and  laid  by  with  all  the  in- 
firmities of  a  premature  old  age,  was  induced  to  adopt  a  simple 
diet  of  vegetable  food  and  water,  with  the  hope  of  mitigating  in 
some  degree  the  severity  of  his  sufferings.  Of  the  effects  of  this 
experiment  he  thus  expresses  himself.  '  In  less  than  twelve 
months  from  the  time  1  commenced  living  on  my  abstemious  vege- 
table and  water  diet,  1  was  perfectly  restored  to  health,  and  seemed 
to  have  renewed  my  life.    I  was  entirely  free  from  every  pain  and 
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But  this  change  of  diet  and  increase  of  sensorial  power 
and  mental  activity  cannot  immediately  impart  know, 
ledge  and  discipline  to  the  mind  (1075)  ;  and  therefore 
it  cannot  be  expected  that  these  people  are  to  be  trans- 
formed at  once  into  philosophers  and  men  of  science  ; 
but  their  increase  of  mental  aclivity  may  only  serve  to 
expose  more  glaringly  their  want  of  mental  education 
and  discipline,  as  in  the  case  of  the  uneducated  Irish 
(1159). 

1182.  Now  then,  while  individuals  are  in  this  state 
of  physiological  depression,  with  an  increase  of  senso- 
rial power  and  mental  activity,  if  some  new  cause 
should  supervene,  such  as  the  loss  of  friends,  of  pro- 
perty, of  reputation,  religious  anxiety,  projects  of  am- 
bition, speculations  in  land  and  other  property,  etc., 
producing  and  keeping  up  intense  and  continued  men- 
tal excitement,  and  causing  a  neglect  of  most  or  all 
of  those  principles  of  general  regimen  which  are  quite 
as  important  as  the  quality  ofthe  food,  insanity  might 
and  perhaps  would  in  some  cases  result,  especially 
where  there  was  a  predisposition  to  that  disease.  And 
this  would  be  far  more  likely  to  be  the  case  in  those 
persons  whose  intellectual  faculties  were  not  much 
cultivated,  and  had  been  lictle  accustomed  to  intellec- 
tual effort  and  excitement. 

1183.  Mobile  I  admit,  however,  that,  under  these 
peculiar  circumstances,  the  pure  vegetable-eater  is 
more  likely  to  be  rendered  insane  by  supevening  causes 

 which  have  no  necessary  relation  to  his  diet — than 

when  he  is  in  the  most  vigorous  state  of  his  physio- 
logical powers,  yet  I  must  in  solemn  honesty,  and 
upon  the  most  fully  ascertained  principles  of  science, 
deny  that  it  is  ever,  in  any  degree,  the  legitimate 
tendency  of  a  pure  vegetable  diet,  of  itself,  to  produce 
insanity;  or  that,  as  a  general  statement,  mankind 
are  more  likely  to  become  insane  by  changing,  in  a 
proper  manner,  from  a  mixed  diet  of  vegetable  and 
animal  food,  with  tea,  coffee,  etc.,  to  one  of  pure  vege- 
table food  and  water ;  while,  on  the  other  hand,  it  is 
a  well-ascertained  matter  of  science  and  of  fact,  that, 
in  civic  life  at  least,  the  free  use  of  flesh-meat  in  itself 
tends  to  produce  insanity. 

1184.  More  than  two  thousand  years  ago,  it  was 
taught  in  the  schools  of  philosophy  in  Greece,  as  a 
well-established  fact  of  experience,  and  became  a  gen- 
erally received  doctrine,  that  '  eating  much  and  feed- 
ing upon  flesh,  makes  the  mind  more  dull,  and  drives 
it  to  the  very  extremes  of  madnes.s'  (1156).  And  from 
that  time  to  the  present  day,  the  whole  history  of  civi- 
lized man  has  corroborated  the  statement.  In  the 
rude  state  of  the  flesh-eating  tribes,  where  almost 
every  other  cause  of  mental  insanity  is  absent,  such  a 
calamitous  result  is  rarely  experienced  ;  but  in  civic 
life,  where  almost  every  thing  conspires  to  reduce  the 
physiological  powers  of  the  human  constitution, — 
where  continual  excitements  of  body  and  of  mind,— 
where  perplexities,  r.nd  vexations,  and  disappoint- 
ments, and  misfortunes,  are  ever  occurring,  and  all 
are  co-operating  to  induce  and  establish  an  excessive 
nervous  irritability,  attended  always  with  more  or  less 
of  disturbance  and  derangement  of  organic  function, 
and  predisposing  to  bodily  disease  and  mental  insanity 
and  madness, — it  is  certain,  entirely  certain,  that 
flesh-meat,  as  a  general  fact,  increases  all  these  evils 

ailment,  and  was  very  active  and  vigorous,  and  more  serenely  and 
truly  cheerful  and  happy  than  ever  before  since  my  childhood. 
My  sight  improved  astonishingly,  insomuch  that,  whereas  before 
my  change  of  diet  I  could  with  difficulty  see  to  read  with  the  best 
glasses  I  could  procure,  now  I  could  easily  read  the  finest  print  of 
my  newspaper  without  glasses.  But  the  most  wonderful  effect 
was  prfiduced  onmyraind.which  became  farraoreclear  and  active 
and  vigorous  than  it  had  ever  been  before.  Indeed,  no  one  who 
has  not  experienced  the  same,  can  have  any  adequate  conception 
of  the  real  intellectual  luxury  which  I  enjoyed.  It  seemed  as  if 
mv  soul  was  perfectly  free  from  all  the  elogginR  embarrassments 
and  influences  of  the  body.  I  could  command  and  apply  my 
thouohts  at  pleasure,  and  w.ns  able  to  study  and  investigate  the 
most  abstrusL  subjects,  and  to  write  with  an  ease  and  perspicacity 
and  satisfacUon  which  I  had  never  before  known  nor  had  any  idea 
of.' 


more  or  less  in  proportion  to  the  freedom  with  which 
it  is  used  (1075),  and  greatly  aggravates  the  symp- 
toms of  both  bodily  and  mental  diseases. 

10C5.  The  success  which  has  attended  the  other- 
wise improved  regimen,  and  perhaps  still  more,  the 
much  improved  moral  treatment  of  some  of  our 
Lunatic  Asylums,  has,  there  is  reason  to  believe, 
greatly  blinded  the  eyes  of  the  public  and  the  conduc- 
tors of  those  institutions  to  the  real  effects  of  the  flesh 
and  opium  which  are  so  freely  used  in  them.  And 
while  prejudice  and  empiricism  are  allowed,  by  the 
suffrages  of  general  ignorance,  to  occupy  the  high 
places  which  belong  only  to  scientific  wisdom  and 
skill,  we  shall  probably  be  obliged  to  see  the  theory 
and  practice  of  professional  men  conform  to  their  own 
sensual  appetites  and  habits,  and  the  unfortunate  suf- 
ferers who  fall  under  their  care  must  endure  the  con- 
sequences. 

1180.  '  Dr.  Halloran,  having  been  physician  to  the 
Lunatic  Asylum  of  Cork  from  the  year  1798,'  says  Dr. 
Lamb  (1094),  '  states  that  there  are  certain  festival 
seasons  of  the  year  when  the  Asylum  is  supplied  with 
flesh-meat.  The  consequence  of  these  occasions  has 
been  uniformly  the  same.  The  strictest  precautions 
were  necessary  to  guard  against  a  scene  of  uproar 
which  was  sure  to  follow.  The  same  was  the  case 
when  the  establishment  was  new  and  flesh-meat  fur- 
nished once  a  week.' 

1 187.  This  statement  of  Dr.  Halloran's  is  in  perfect 
accordance  with  what  we  know  to  be  true  in  physi- 
ologico-psychological  science  (549,  et  seq.'),  and  what 
all  exneriment  made  upon  correct  physiological  princi- 
ples will  demonstrate  to  be  true.  The  human  system 
so  readily  adapts  itself  to  all  sorts  of  things  and  habits, 
that  under  almost  any  mode  of  treatment  which  is 
uniformly  and  regularly  pursued,  some,  of  many  cases 
of  recent  insanity,  will  be  restored  to  health  in  spite 
of  whatever  particular  bad  principles  and  practices 
may  constitute  a  part  of  the  general  regimen  adopted  ; 
and  hence,  when  the  general  regimen  is  in  all  other 
respects  excellent,  as  in  the  institutions  to  which  I 
have  alluded  (1185),  there  may  be  many  recoveries 
in  spite  of  the  free  use  of  flesh  and  opium.  But  it  is 
nevertheless  true,  that  in  every  case  there  is  less 
certainty  of  recovery,  and  in  all  cases  of  recovery 
under  such  a  mode  of  treatment  there  is  a  greater 
liability  to  a  return  of  the  same  calamity,  than  there 
would  be  if  the  mode  of  treatment  were  in  all  respects 
in  strict  accordance  with  correct  physiological  princi- 
ples. 

1188.  Where  there  is  an  hereditary  predisposition 
to  insanity,  I  know  of  no  precautionary  measure  more 
sure  to  prevent  the  development  of  that  most  terrible 
of  all  earthly  calamities,  than  the  intelligent  adoption 
of  a  simple  diet  of  pure  and  well-chosen  vegetable 
food  and  pure  water,  together  with  a  correct  general 
regimen  ;  for  it  is  nearly  in  vain  to  limit  ourselves  to 
any  particular  kind  of  diet,  while  in  mauv  other  res- 
pects our  habits  are  greatly  at  variance  with  the  con- 
stitutional laws  of  our  nature. 

1189.  Mr.  J.  C,  a  highly  respectable  and  intelli- 
gent gentleman  of  Massachusetts,  called  on  me  in 
Boston,  in  January,  1830,  and  stated  to  me  that 
insanity  had  been  an  hereditary  aifliction  in  the  family 
to  which  he  belonged;  that  he  found  himself  seriously 
threatened  with  it,  and  had  begun  to  experience  many 
distressing  symptoms;  that  he  attended  my  lectures 
in  the  summer  of  18.12,  and  strictly  adopted  the  system 
of  living  which  I  recommended  ;  that  soon  after  this, 
he  found  his  health  improving  in  every  resper. ;  his 
mental  disorder  in  a  short  time  wholly  disappeared, 
and  he  had  ever  since  enjoyed  the  most  perf'  ct  health 
of  body  and  mind,  with  a  decided  and  very  c>  nsiderable 
increase  of  vigor  and  activity  of  both.  I  might  add 
a  large  number  of  cases  similar  to  this,  v  hich  have 
come  to  my  knowledge  within  a  few  years  past.  But 
it  is  unnecessary.    It  is  already  sufficiently  evident 
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that  a  pure  vegetable  and  water  diet,  vmder  a  correct 
general  regimen,  is  most  conducive  to  that  state  of 
perfect  soundness  of  body,  on  which  perfect  soundness 
of  mind  depends  (579). 


LECTURE  XIX. 

Comparative  effects  of  animal  and  vegetable  food  on  the  animal 
propensities  and  moral  sentiments — Relation  of  the  animal  pro- 
pensities and  moral  sentiments — The  doctrine  of  phrer  ology— 
Particular  and  general  relations  between  the  cerebral  and  other 
organs  in  the  body  and  the  wants  of  the  vital  economy— Effects 
of  physiological  depravity  on  the  propensities  and  passions — 
How  far  the  intellectual  and  moral  organs  are  involved — Means 
by  which  the  size,  activity,  and  vigor  of  particular  cerebral 
organs  are  increased — The  effects  of  cultivation  or  exercise — 
The  effects  of  diet — The  physiological  economy  by  which  the 
mental,  moral,  and  otlier  pecularities  of  the  parent  are  trans- 
mitted to  the  offspring — Comparative  effects  of  vegetable  and 
animal  food  in  developing  particular  cerebral  organs,  and  in 
exciting  the  animal  propensities  and  passions — Doctrine  of  phre- 
nology concerning  the  relative  proportions  of  the  brain — This 
doctrine  applied  to  facts — The  shape  of  the  head  of  the  Hindoos 
and  other  vegetable-eating  portions  of  the  human  family,  and 
their  natural  character — The  same  principles  applied  to  flesh- 
eating  tribes — Effects  of  dietetic  intemperance  on  the  moral 
character;  particular  cases  given — Comparative  effects  of  flesh- 
meat  and  pure  stimulants  on  the  moral  organization  and  charac- 
ter of  man — The  testimony  of  the  Sacred  Scriptures — The 
characteristic  immoralities  of  flesh-eaters  and  of  vegetable- 
eaters — Brief  synopsis  of  the  moral  organs  and  their  philosophy 
— Conclusion  of  the  topic — General  conclusion  from  the  anatom- 
ical and  physiological  evidence  in  relation  to  the  natural  dietetic 
character  of  man. 

1190.  Onii  next  and  last  department  of  physiologi- 
cal evidence  in  relation  to  the  natural  dietetic  charac- 
ter of  man,  embraces  the  comparative  effects  of  vege- 
table and  animal  food  in  developing  and  strengthening 
the  animal  propensities  and  passions,  and  in  modifying 
the  moral  sentiments. 

1191.  But  here  we  shall  be  told  that  all  the  pro- 
pensities, as  well  as  the  moral  sentiments  and  intellec- 
tual powers,  are  immediately  connected  with  organs 
which  have  their  seat  within  the  cranium  (523,  524), 
and  together  as  a  complete  system,  make  up  the  whole 
encephalic  mass,  or  the  whole  brain  and  little  brain  ; 
and  therefore,  if  it  is  true  that  flesh-eating  diminishes 
the  sensorial  power  of  the  nervous  system,  and  conse- 
quently diminishes  the  functional  power  of  the  organs 
of  special  sense,  and  the  healthy  activity  and  energy 
and  integrity  of  the  intellectual  and  moral  faculties, 
it  is  not  easy  to  perceive  why  it  must  not  necessarily 
be  true,  according  to  the  same  physiological  principles 
and  reasonings,  that  flesh-eating  will  also  diminish 
the  propensities  and  passions.  I  will  endeavor  to 
explain  this  point  in  such  a  manner  as  to  remove  the 
apparent  difficulty. 

1192.  Granting  all  that  phrenology  claims  in  regard 
to  the  cerebral  organs  (533),  it  must  nevertheless  be 
remembered  that  there  are  very  important  distinctions 
between  the  constitutional  relations  and  functional 
powers  of  these  different  organs  ;  some  of  them  holding 
special  relations  to  particular  corresponding  organs  in 
otherparts  of  thebody,  othersholding general  relations 
to  the  physiological  wants  of  the  system,  and  others 
holding  general  relations  to  the  social  and  moral  cir- 
cumstances and  conditions  of  man.  Thus,  suppose 
that,  according  to  the  conjectures  of  phrenologists, 
there  is  situated  somewhere  in  the  brain  an  organ  of 
alimentiveness  (534)  ;  this  has  a  particular  correspond- 
ing organ  in  the  abdominal  cavity,  which  is  the  sto- 
mach ;  this  latter  organ,  according  to  its  constitutional 
laws  of  relation,  takes  on  a  certain  physiological  con- 
dition (589),  demonstrative  of  a  particular  want  of 
the  system  ;  this  physiological  condition  of  the  stomach 
is  perceived  by  the  cerebral  organ  of  alimentiveness 
as  the  special  centre  of  animal  perception  of  tliat  spe- 
cial sense,  and  being  thus  perceived  by  this  animal 
centre  or  cerebral  organ,  it  is  what  we  call  hunger, 
or  desire  for  food ;  and  this,  appealing  to  other  or- 
gans of  the  brain,  calls  into  action  those  whose  func- 


tions are  necessary  in  order  to  the  gratification  of  the 
desire. 

1193.  Now  then,  according  to  the  philosophy  of 
phrenology,  the  grand  fundamental  element  in  the 
functional  character  of  the  organ  of  destructiveness, 
is  the  supply  of  this  alimentary  want  (534,  No.  3); 
and  consequently  this  organ  sympathizes  with,  or 
partake.s  of  the  excitement  of  that  of  alimentiveness, 
and  is  thereby  roused  to  the  performance  of  its  func- 
tion, which  is  to  urge  on  the  animal  to  destroy  that 
which  is  necessary  to  gratify  the  propensity  of  hunger, 
and  thus  supply  the  general  alimentary  want  of  the 
system ;  and  hence,  beasts  of  prey  are  always  more 
ferocious  and  cruel  when  hungry  than  when  they 
have  fully  gratified  their  appetite  for  food ;  and  all 
other  animals,  including  man,  are  more  irritable  and 
apt  to  become  angry  when  hungry  than  when  the 
stomach  is  full.  It  is  not,  however,  by  any  means 
necessary  to  call  in  the  aid  of  phrenology  to  account 
for  any  of  these  facts.  But  I  admit  the  premises  for 
the  sake  of  meeting  the  objection  on  the  ground  where 
it  is  set  up.  And  from  the  statement  I  have  made, 
we  perceive  that  the  organ  of  destructiveness  has  a 
general  relation  to  the  physiological  wants  of  the 
system  (1192);  and  that  so  long  as  it  retains  its 
primitive  functional  character  and  integrity,  it  always 
and  only  acts  consistently  with  the  general  physiologi- 
cal interests  of  the  system.  All  this  is  true  of  the 
organs  of  combativeness,  acquisitiveness,  and  all  the 
other  propensities  (534). 

1194.  But  the  stomach  maybe  so  affected  as  en- 
tirely to  destroy  the  integrity  of  that  physiological 
condition  which  demonstrates  the  alimentary  wants 
of  the  system  (757)  ;  so  that  the  sense  of  hunger  may 
become  a  mere  demand  for  accustomed  stimulation, 
and  in  no  degree  indicate  the  true  alimentary  wants 
of  the  body  (727,  728).  And  this  morbid  appetite  is 
always  the  more  despotic  and  imperious  in  proportion 
as  it  is  removed  from  the  original  integrity  of  the 
function  (598).  Moreover,  this  condition  of  the  stom- 
ach always  involves  the  whole  nervous  system  (298), 
and  increases  the  irritability  of  all  those  cerebral 
organs  whose  functions,  according  to  phrenology,  con- 
stitute the  propensi\,ies  common  to  man  and  lower 
animals  (534).  The  consequence  is,  that  destructive- 
ness, combativeness,  secretiveness,  acquisitiveness, 
amativeness,  alimentiveness,  and  other  organs  hold- 
ing  special  or  general  relations  to  the  physiological 
wants  and  conditions  of  the  body,  lose  their  original 
integrity  in  reference  to  those  wants,  and  act  in  re- 
lation to  the  depraved  physiological  condition  and 
afi"ections  of  the  system,  and  by  such  action  neces- 
sarily increase  not  only  their  irritability,  but  their 
tendency  to  excess  and  violence  ;  and  thus  the  organs 
which  were  originally  instituted  and  endowed  for  the 
good  of  individual  and  social  man,  are  by  depravity 
made  to  urge  him  on  to  restless  dissatisfaction,  and 
contention,  and  deceit,  and  lying,  and  cheating,  and 
theft,  and  quarrelling,  and  cruelty,  and  murder,  and 
war.  For  it  is  an  important  fact,  that  these  crimes 
are  far  less  frequently  committed  from  any  real  ex- 
trinsic exciting  motive,  than  from  the  internal  condi- 
tion of  the  nervous  system  ;  and  hence,  a  large  pro- 
portion of  the  murders  and  manslaughters  and  thefts 
and  other  crimes  committed  in  our  country,  are  con- 
nected with  the  use  of  intoxicating  liquors. 

1195.  The  organs  of  the  intellectual  and  moral 
powers  are  so  far  involved  in  the  condition  of  the 
other  cerebral  organs,  as  to  partake  in  common  with 
them  of  the  general  state  of  the  nervous  system  ;  and 
their  peculiar  functional  powers,  as  we  have  seen 
(1120),  are  always  proportionably  impaired  by  what- 
ever diminishes  the  healthy  sensorial  power  of  that 
system  ;  but  the  perceptive  and  reflective  faculties, 
and  the  moral  sentiments,  such  as  benevolence,  vene- 
ration, conscientiousness,  etc.,  do  not  hold  those  im- 
portant special  and  general  relations  to  nutrition  and 
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other  functions  within  the  domain  of  vegetative  or 
organic  life  (283),  which  render  them  particular  cere- 
bral centres  of  perception  to  the  special  or  general 
physiological  wants  of  the  vital  economy,  in  like  man- 
ner with  alimentiveness,  destructiveness,  combative- 
ness,  etc.  Hence,  though  the  causes  which  increase 
the  determinate  functional  action  and  tlie  irritability 
of  these  latter  organs  involve  the  former  in  the  gene- 
ral increased  and  perhaps  morbid  irritability  of  the 
whole  nervous  system  (305),  yet  they  never  directly 
tend  to  produce  their  determinate  functional  action, 
as  in  the  case  of  the  organs  of  the  propensities.  Thus, 
physiological  dissatisfaction  in  the  domain  of  organic 
life  always  leads  to  more  or  less  of  disquietude  and 
restlessness  and  impatience  and  testiness  and  anger 
and  contentiousness  and  perhaps  violence  and  crime ; 
and  it  excites  the  intellectual  faculties  (537,  538)  so 
far  as  its  own  gratification  requires  their  action,  and 
this,  always  and  exclusively,  to  secure  such  gratifica- 
tion, and  never  to  oppose  it  in  any  measure  (595)  ; 
and  it  perhaps  excites  cautiousness,  but  only  to  pro- 
duce unhealthy  and  generally  vague  and  indefinite 
apprehension  and  fear ;  and  it  excites  the  other  or- 
gans of  sentiment,  and  i-enders  them,  during  the  ex- 
citement, more  morbidly  susceptible  of  the  action  of 
other  causes  ;  but  it  never  of  itself  tends  determi- 
nately  to  produce  the  function  of  benevolence,  vener- 
ation, etc.,  but  always  the  contrary. 

1196.  It  is  true  that  when  a  long-continued  over- 
excitement  of  a  moi-al  or  religious  nature  has  induced 
a  preternatural  or  morbid  irritability  and  mobility  in 
the  organs  of  veneration,  marveUousness,  hope,  con- 
scientiousness, cautiousness,  etc.,  a  general  stimula- 
tion of  the  nervous  system,  through  the  medium  of 
the  domain  of  organic  life,  will  always  increase  the 
action  of  those  organs  in  relation  to  the  particular 
moral  or  religious  subject  which  they  have  become 
accustomed  to  contemplate  ;  but  such  increased  action 
will  only  continue  while  the  direct  stimulation  con- 
tinues, and  be  followed  by  a  commensurate  degree  of 
exhaustion,  depression,  debility,  and  increase  of  mor- 
bid irritability,  tending  to  derangement  of  function, 
and  inflammation  and  change  of  structure  in  the  or- 
gans ;  hence,  it  always  necessarily  tends  directly  and 
indirectly  to  induce  or  aggravate  monomania  on  gene- 
ral insanity  (549,  et  seq.).  It  is  true,  also,  to  use  the 
language  of  phrenology,  that  when  the  organs  of  be- 
nevolence, adhesiveness,  and  others  of  this  class  of 
character,  are  exceedingly  large  and  very  greatly  pre- 
dominate, the  stimulation  of  alcoholic,  narcotic,  and 
other  pernicious  substances,  if  kept  within  certain 
bounds,  will,  for  a  while,  produce  an  increased  mani- 
festation of  kind  and  perhaps  excessively  generous 
and  foolishly  fond  feeling  ;  but  the  ultimate  and  more 
permanent  elFects  of  such  stimulations  always  tend  to 
produce  the  general  morbid  irritability  of  the  nervous 
system,  which  sooner  or  later  transforms  the  unfortu- 
nate individual  into  a  demon  of  anger  and  cruelty 
and  violence.  It  is  not,  therefore,  so  much  the  mo- 
mentary efi^ects  of  direct  stimulation  on  the  cerebral 
organs,  as  the  permanent  and  constitutional  effects, 
which  it  concerns  us  to  investigate  on  the  present  oc- 
casion. 

1197.  According  to  phrenology,  the  particular  or- 
gans of  the  brain  may  not  only  be  rendered  morbidly 
irritable,  in  the  manner  I  have  described,  but  by  cer- 
tain means  their  healthy  energv  and  activity  may  be 
very  considerably  increased  ;  and  by  certain  means 
also,  the  organs  themselves  may  be  very  much  en- 
larged, so  that  a  single  organ  may  be  made  to  have  a 
very  modifying  and  even  predominating  influence  in 

;  the  character  of  the  individual.  It  is  notoriously 
true  also,  that  the  peculiarities  of  character  in  the 
parent  are  very  often  manifested  in  the  child,  and 
this  too  under  circumstances  which  entirely  exclude 
the  possibility  of  their  being  derived  by  imitation. 
Phrenology  affirms  that  in  such  cases  the  child  in- 


herits a  cerebral  organization  corresponding  with  that 
of  the  parent  whom  it  resembles  in  character. 

1198.  Two  problems,  then,  present  themselves  for 
solution.  The  first  is,  by  what  means  does  the  indi- 
vidual increase  the  size  and  activity  and  vigor  of  par- 

ticular  cerebral  organs  in  himself  ?  and  the  second 

is,  by  what  means  are  the  peculiarities  of  cerebral 
organization  in  the  parent  transmitted  to  the  child  ? 

1199.  In  regard  to  the  first  problem,  phrenology 
aflirms  that  all  exercise  of  the  cerebral  organs  which 
does  not  become  so  excessive  as  to  induce  morbid  con- 
dition, increases  the  activity,  vigor,  and  size  of  the 
organ  or  organs  exercised.  Thus,  if  benevolence  be 
much  exercised,  the  organ  will  become  proportionably 
more  active,  vigorous,  and  large ;  and  so  of  each  and 
all  the  other  organs  of  the  brain  ;  and  in  this  manner 
the  individual  may  greatly  increase  the  size,  activity, 
and  vigor  of  a  single  organ  or  of  several  organs,  and 
wholly  neglect  the  cultivation  of  the  other  cerebral 
organs,  and  thereby  exceedingly  modify  and  give  a 
permanent  shape  to  his  character  ;  making  himself  a 
sly,  cunning,  crafty  knave,  or  an  avaricious  miser,  or 
a  thief,  or  liar,  or  a  quarrelsome  turbulent  fellow,  or 
a  morose  and  cruel  wretch,  or  a  blood-thirsty  mur- 
derer ;  cr  making  himself  a  devoted  philanthropist, 
or  a  profound  philosopher,  etc. 

1200.  Admitting  phrenology  to  be  true,  such  exer- 
cise of  the  cerebral  organs  certainly  does  increase 
their  activity  and  vigor,  and  unquestionably  also  it 
increases  to  a  certain  extent  their  size  or  volume ; 
but  I  think  phi-enologists  have  erred  in  making  this 
the  too  exclusive  means  of  development,  and  in  de- 
pending too  entirely  on  mental  and  moral  discipline 
and  education,  to  bring  forward  or  retard  the  growth 
and  increase  or  diminish  the  relative  activity  and 
vigor  of  particular  organs.  It  has  been  the  boast  of 
phrenology  that  it  could  aff'ord  the  only  rational  ex- 
planation of  monomania  (548),  and  that  it  had  done 
much  for  the  cause  of  humanity,  in  pointing  out  the 
only  true  and  philosophical  mode  of  treating  that  dis- 
ease and  other  species  of  insanity  ;  but  after  all  that 
has  been  said  about  topical  applications  to  diseased 
organs,  phrenologists  and  all  others  will  soon  find,  if 
indeed  they  have  not  already  found,  that  the  grand 
point  to  which  the  physician  must  direct  his  attention 
in  the  treatment  of  every  species  of  chronic  insanity, 
is  the  alimentary  canal  (588,  Note).  And  this  is 
true  to  an  almost  equal  extent  in  regard  to  the  pro- 
portionate development  and  power  and  activity  of  the 
several  organs  of  the  brain. 

1201.  Be  it  remembered,  however,  I  do  not  discard 
intellectual  and  moral  discipline  and  education  as 
means  by  which  these  elFects  are  to  be  produced  ;  on 
the  contrary,  I  insist  upon  them  as  of  the  utmost  im- 
portance ;  but  I  contend  that  they  should  go  hand  in 
hand  with  the  strict  fulfilment  of  the  laws  of  consti- 
tution and  relation  appertaining  to  the  digestive  or- 
gans and  to  the  domain  of  organic  life  generally.  I 
contend  that  it  is  nearly  if  not  entirely  in  vain  to  at- 
tempt, by  moral  discipline  and  education,  to  develop 
benevolence  or  suppress  destructiveness,  while  all  the 
dietetic  habits  of  the  individual  are  operating  directly 
against  us.  It  is  like  attempting,  when  a  building  is 
on  fire,  to  quench  the  flames  by  throwing  upon  them 
a  quantity  of  water  with  one  hand,  and  a  quantity  of 
oil  with  the  other. 

1202.  All  pure  stimulants,  or  those  substances 
which  stimulate  without  nourishing  (733),  increase 
the  general  irritability  of  the  nervous  system  ;  and 
all  alcoholic,  narcotic,  and  other  deleterious  stimu- 
lants, always  produce  more  or  less  of  morbid  irriu- 
bility  in  the  system,  according  to  the  extent  to  which 
they  are  used.  The  action  caused  by  such  means 
never  healthfully  increases  the  size  of  any  organ  or 
organs  thus  excited.  But,  as  we  have  seen  (11»5),  »t 
always  increases  the  influence  of  certain  cerebral  or- 
gans over  the  others, — always  tends  to  cause  a  pre- 
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dominance  of  the  more  exclusively  selfish  propensities 
over  the  intellectual  and  moral  faculties. 

1203.  There  are  some  kinds  of  aliment  by  which 
the  body  may  be  nourished  and  sustained,  and  which, 
irom  their  adaptation  to  the  organization  and  physi- 
ological properties,  powers,  and  laws  of  the  system, 
naturally  tend  to  such  a  symmetrical  and  harmonious 
development  of  the  several  portions  of  the  brain  as 
well  as  of  every  other  part  of  the  body,  as  the  highest 
and  best  condition  of  man  as  an  individual,  and  as  a 
social,  intellectual,  and  moral  being,  requires  ;  and 
there  are  other  kinds  of  aliment  by  which  also  the 
body  can  be  nourished  and  sustained,  but  which,  be- 
ing less  perfectly  adapted  to  the  general  physiological 
interests  of  the  system,  always  naturally  tend  to  de- 
velop some  parts  more  rapidly  and  fully  than  others, 
and  thus  to  impair  the  symmetry  and  harmony  of  the 
system.  And  from  what  has  already  been  said,  it 
must  be  perfectly  obvious  to  every  physiologist,  that 
whatever  aliment  increases  the  appropriation  of  ner- 
vous energy  to  the  organs  concerned  in  the  general 
function  of  nutrition  and  in  the  perpetuation  of  the 
species,  beyond  what  is  indispensably  necessary  to  the 
most  perfect  performance  of  the  functions  and  the 
most  complete  fulfilment  of  the  final  causes  of  those 
organs,  always  necessarily  increases  the  power  of 
those  physiological  conditions  of  the  organs  which, 
being  perceived  by  the  animal  centre  or  centres,  con- 
stitute the  more  exclusively  selfish  animal  propensi- 
ties ;  and  consequently,  if  phrenology  be  true,  the 
cerebral  organs  with  which  these  propensities  are 
connected,  will  be  proportionably  increased  in  size, 
vigor,  and  activity, 

1204.  For,  be  it  known  and  remembered,  as  a  mat- 
ter of  the  utmost  importance  in  physiological  and  psy- 
chological science,  that,  admitting  phrenology  to  be 
true  in  regard  to  the  organization  of  the  brain,  the 
cerebral  organs  have  nothing  to  do  iu  modifying  the 
peculiar  physiological  powers  and  functional  character 
of  corresponding  organs  in  the  domain  of  organic  life 
(1192),  in  the  original  development  of  the  system,  but 
directly  the  contrary  is  true  (217,  etseq.):  that  is,  the 
peculiar  physiological  character  of  particular  organs 
in  the  domain  of  organic  life,  involving  the  whole 
condition  and  economy  of  that  domain,  causes  a  pro- 
portionate development,  vigor,  and  activity,  in  the 
corresponding  cerebral  organs ;  and  those  cerebral 
organs  of  animal  instinct  or  propensity  which  have 
no  particular  corresponding  organs  in  the  domain  of 
organic  life,  but  hold  a  more  general  relation  to  the 
wants  and  conditions  of  that  domain,  are  also  propor- 
tionably developed  by  the  general  physiological  con- 
dition and  economy  of  that  domain. 

1205.  Dietetic  as  well  as  intellectual  and  moral 
causes  are  therefore  largely  concerned  in  regulating 
the  general  proportions  of  the  brain,  and  in  increasing 
the  relative  size,  vigor,  and  activity  of  particular 
organs. 

1206.  But  when,  by  any  means,  an  individual  has 
produced  a  large  development  and  a  high  degree  of 
vigor  and  activity  of  certain  cerebral  organs,  by  what 
means  does  he  transmit  his  own  cerebral  peculiarities 
to  his  offspring? 

1207.  I  do  not  know  that  phrenology  has  attempted 
a  solution  of  this  problem,  but  I  am  sure  that  on  its 
own  peculiar  grounds  it  can  afford  none  that  is  satis- 
factory. The  brain  of  the  parent  can  have  no  direct 
influence  on  the  development  of  the  brain  of  the 
child.  All  that  the  parent  can  impart  of  his  own  sub- 
stance or  properties  to  the  offspring,  must,  even  in 
himself,  pass  through  those  vital  processes  over  which 
the  nerves  of  organic  life  exclusively  preside  ;  and  so 
far  as  it  acts  in  controlling  or  modifying  that  vital 
economy  by  which  the  body  of  the  offspring  is  devel- 
oped, previously  to  its  own  voluntary  agency,  it  acts 
exclusively  in  and  through  the  nerves  of  organic  life 
(228)  belonging  to  the  body  of  the  child,  and  in  no 


degree  in  and  through  the  brain  or  any  of  the  nerves 
of  animal  life.  For,  as  I  have  fully  shown  (234),  the 
nerves  of  organic  life  exclusively  preside  over  all  the 
functions  concerned  in  the  development  of  the  body  ; 
the  nerves  of  animal  life  being  entirely  passive,  at 
least  until  respiration  and  alimentation  commence 
(233) ;  and  then  only  active  in  certain  organs  of  exter- 
nal relation,  as  mere  instruments  by  which  certain 
foreign  substances  are  brought  within  the  sphere  of 
the  vital  action  of  the  organic  domain,  etc.  Indeed, 
as  we  have  seen  (215),  the  brain  and  spinal  fliarrow 
are  in  no  degree  essential  to  the  perfect  development 
of  the  body  in  every  other  part ;  and  hence,  in  the 
normal  state,  the  brain  is  among  the  very  last  portions 
of  the  whole  system  which  become  so  completely  or- 
ganized  and  confirmed  as  to  be  capable  of  performing 
their  appropriate  functions  (214). 

1208.  All  the  peculiar  cerebral  effects  produced 
in  the  original  development  of  the  body,  therefore, 
must  result  exclusively  from  causes  acting  in  and 
through  the  nerves  of  organic  life ;  and  these  causes 
originate  mostly  from  the  intellectual,  moral,  dietetic, 
and  other  voluntary  habits  and  actions  of  the  parent. 
But  whether  arising  from  one  or  all  of  these,  they 
necessarily,  in  all  cases,  affect  the  offspring  by  first 
affecting  the  physiological  condition  and  economy  of 
the  domain  of  oi-ganic  life  in  the  parent  himself,  and 
through  this  medium  are  transmitted  to  the  nerves  of 
organic  life  in  the  offspring,  where  they  act  to  modify 
the  development  of  the  several  organs  belonging  to 
organic  life,  and  impart  to  them  a  physiological  con- 
dition and  character  corresponding  with  the  state  of 
things  in  the  parent ;  and  then  they  proceed  to  pro- 
duce a  cerebral  development  corresponding  with  the 
physiological  condition  and  character  of  the  domain 
of  organic  life  in  the  offspring  (1204).  Hence  the 
parent  may,  by  his  dietetic  and  other  voluntary  habits 
and  action,  so  affect  his  own  nerves  of  organic  life,  as 
to  produce  a  strong  constitutional  predisposition  in 
his  offspring  to  pulmonary  consumption  and  other 
diseases,  or  to  insanity,  without  actually  inducing 
those  diseases  in  his  own  body,  or  suffering  that  afflic- 
tion in  his  own  mind.  Or  he  may,  by  such  means, 
produce  a  large  development  of  destructiveness,  com- 
bativeness,  secretiveness,  acquisitiveness,  amativeness, 
and  other  organs  of  this  class,  even  though  these 
organs  are  of  moderate  size  in  his  own  head. 

1209.  It  is  therefore  perfectly  evident,  as  I  have 
asserted  (30G),  that  all  hereditary  predispositions  and 
peculiarities  are  transmitted  from  parent  to  child,  from 
generation  to  generation,  exclusively  through  the 
medium  of  the  nerves  of  organic  life ;  and  through 
this  constitutional  medium,  God  visits  the  iniquities 
of  the  parents  upon  the  children  unto  the  third  and 
fourth  generation,  and  remembers  mercy  to  the  child- 
ren of  those  that  love  him  and  keep  his  command- 
ments, equally  long. 

1210.  With  these  explanations  before  us,  we  are 
prepared  to  enter  more  particularly  upon  our  inquiry 
concerning  the  comparative  effects  of  vegetable  and 
animal  food  in  developing  and  strengthening  the  ani- 
mal propensities  and  passions,  and  in  modifying  the 
moral  sentiments. 

1211.  We  have  seen  (960)  that  a  pure  vegetable 
diet  is  more  conducive  to  the  symmetrical  and  harmo- 
nious development  of  each  and  every  part  of  the  human 
body  than  animal  food.  We  have  seen  also  (909)  that 
flesh-meat  is  decidedly  more  stimulating  and  heating 
than  proper  vegetable  food,  and  that  it  quickens  the 
pulse,  increases  the  heat  of  the  skin,  accelerates  all 
the  vital  functions,  hastens  all  the  vital  processes  of 
assimilation  and  organization,  and  renders  them  less 
complete  and  perfect  (914) ;  and  consequently  devel- 
ops the  body  more  rapidly  and  less  symmetrically,  ex- 
hausts the  vital  properties  of  the  organs  considerably 
faster,  and  wears  out  life  sooner.  Furthermore,  we 
have  see^  (911)  that  flesh-meat  causes  a  much  greater 
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concentration  of  nervous  energy  in  the  several  organs 
through  wliich  it  passes  in  all  the  successive  processes 
of  assimilation,  than  proper  vegetable  food  (00!)),  and 
consequently  leaves  those  organs  more  exhausted  from 
the  performance  of  their  functions,  and  causes  a  greater 
abatement  of  the  sensorial  power  of  the  nerves  of  ani- 
mal life  ;  and  if  phrenology  be  true,  it  causes  a  greater 
concentration  of  that  power  in  those  cerebral  organs 
which  are  constitutionally  and  functionally  most 
nearly  related  to  the  viscera  of  organic  life  (1192). 

1212.  It  follows  therefore  of  necessity,  that  ilesh- 
meat  increases  the  power  of  those  physiological  con- 
ditions and  aflections  of  the  viscera  of  organic  life 
which,  being  perceived  by  the  animal  centre  or  centres 
in  the  brain,  constitute  the  animal  instincts  or  pro- 
pensities (595)  ;  and  also  increases  the  action  and  rel- 
ative force  and  size  of  those  parts  of  the  brain  which, 
according  to  phrenology,  are  the  organs  of  those  pro- 
pensities (1203). 

1213.  The  controlling  power  of  that  instinct  which 
we  call  hunger,  on  the  intellectual  and  moral  facul- 
ties, is  much  greater  and  more  imperious  in  the  flesh- 
eater  than  in  those  who  subsist  on  a  pure  vegetable 
diet  (598).  If  the  flesh-eater  is  deprived  of  his  cus- 
tomary meals  or  supplies  of  food,  he  feels  a  degree  of 
gastric  depression  which  is  often  painful,  and  is 
always  attended  with  more  or  less  of  restless  dissatis- 
faction (911),  which,  to  speak  phrenologically,  ap- 
peals to  the  organs  of  destructiveness  and  combative- 
ness,  and  others  of  that  class,  and  tends  to  excite 
them  to  vigorous  action,  in  order  to  relieve  the  in- 
stinctive disquietude  and  distress  ;  and  hence,  men 
in  this  state  often  burst  into  fits  of  anger  with  their 
wives,  or  children,  or  domestics,  and  sometimes  com- 
mit acts  of  violence  without  the  slightest  provocation 
from  those  toward  whom  their  wrath  is  manifested. 
But  the  pure  vegetable-eatei',  though  he  experiences, 
according  to  his  habits  as  to  times  of  eating,  a  regular 
recurrence  of  his  appetite  for  food,  yet  it  has  nothing 
of  that  despotic,  vehement,  and  impatient  character 
which  marks  the  craving  desire  of  the  flesh-eater,  and 
he  can  lose  a  meal  with  very  little  dissatisfaction,  and 
can  even  fast  for  days  with  comparatively  little  dis- 
tress or  disquietude.  And  all  this  difference  is  true 
between  the  flesh-eater  and  the  vegetable-eater,  in 
relation  to  all  the  more  exclusively  selfish  propensities 
in  man  (911). 

1214.  It  is  one  of  the  most  important  doctrines  of 
phrenology,  that  the  greater  the  proportionate  width 
of  the  head  between  and  back  of  the  ears,  and  depth 
from  the  ears  to  the  back  of  the  cranium, — or,  in  other 
words,  the  more  the  portions  of  the  encephalic  mass 
lying  in  the  lower  and  back  part  of  the  skull,  exceed 
those  lying  in  the  upper  and  fore  part,  the  more  the 
animal  propensities  will  predominate,  and  the  more 
active  and  powerful  will  be  the  selfish  and  evil  pas- 
sions ;  and,  as  I  have  stated  (1193),  one  of  the  prin- 
cipal final  causes  assigned  by  phrenologists  for  the 
organ  of  destructiveness,  which  increases  the  width 
of  the  head  between  the  ears,  is  the  alimentary  wants 
of  the  body  requiring  the  destruction  of  life  in  other 
animals  for  their  supply.  And  hence  Gall  and  Spurz- 
heim  infer  the  carnivorous  character  of  man  from  his 
cerebral  organization.  And  yet  Spurzheim  admits 
that  the  organ  of  destructiveness  is,  in  general,  re- 
latively largest  in  infancy,  when  flesh-meat  is  not 
wanted,  and  when  it  would  not  be  proper. 

1215.  But  admitting  the  doctrine  of  the  width  and 
occipital  depth  of  the  head  as  connected  with  the 
more  exclusively  selfish  propensities  and  mischievous 
passions,  there  is  one  general  fact  in  relation  to  the 
subject,  of  great  interest,  and  worthy  of  much  con- 
sideration. The  Hindoos  and  other  Asiatic  tribes 
who,  from  their  earliest  history,  have  subsisted  wholly 
on  vegetable  food,  as  a  general  fact — and  especially 
those  portions  of  them  who  have  preserved  most  of 
their  primitive  simplicity,  purity,  and  tenuierance — 


are  proportionably  much  narrower  between  the  ears 
than  those  portions  of  the  human  race  who  have  for 
many  generations,  fed  freely  on  flesh.  The  question 
t|ierefore  is,  whether  the  Hindoos  have,  from  time 
immemorial,  abstained  from  the  use  of  flesh-meat,  and 
adopted  a  system  of  religion  which  forbids  the  use  of 
It,  because  they  were  originally,  and  always  have 
been,  proportionably  narrow  between  the  ears;  or 
whether  this  shape  of  their  heads  is  the  effect  of  their 
abstinence  from  flesh  through  so  many  generations  ? 

121C.  I  imagine  that  no  one  will  hesitate  to  say, 
that  if  either  of  these  propositions  is  true,  it  is  unl 
questionably  the  latter.  That  is,  the  proportional 
narrowness  of  the  head,  as  a  national  fact,  is  the 
efi"ect  of  their  subsisting  purely  on  vegetable  food; 
and  if  this  be  admitted,  the  fact,  according  to  the 
theory  of  phrenology,  is  very  conclusive  on  the  score 
of  morality,  and  fully  proves  tbat  no  physiologist 
ought  for  a  moment  to  doubt  that  flesh-eating  tends 
decidedly  to  increase  the  development  of  the  more  ex- 
clusively selfish  propensities  in  man,  and  to  promote 
the  action  and  power  of  the  evil  passions. 

1217.  As  a  general  fact,  it  is  true  of  all  those  tribes 
in  savage  life  which  subsist  principally  upon  flesh, 
that  much  the  greater  proportion  of  the  brain  lies  in 
the  lower  and  back  part  of  the  skull.  This  may  be 
said  to  be  owing  to  the  want  of  education  to  develop 
the  intellectual  and  moral  organs  lying  in  the  front 
and  upper  part  of  the  head  ;  but  I  reply  that,  as  a 
general  fact,  it  is  true  of  all  those  tribes  in  savage  or 
uncivilized  life  subsisting  mostly  or  entirely  on  vege- 
table food,  that  the  brain  is  much  more  symmetrically 
developed,  and  a  far  greater  proportion  lies  in  the  up- 
per  and  fore  part  of  the  skull,  than  in  the  heads  of 
the  flesh-eating  savages. 

1218.  Admitting,  however,  that  regular  moral  and 
intellectual  cultivation  from  generation  to  generation 
will  increase  the  relative  proportion  of  the  upper  and 
front  part  of  the  brain  in  flesh-eaters,  yet  the  fact 
that  without  such  intellectual  and  moral  means  of 
cerebral  development  the  lower  and  back  parts  of  the 
brain  naturally  and  greatly  predominate,  proves  con- 
clusively that  these  parts,  in  point  of  function  and 
development,  hold  nearer  and  more  special  relations 
to  the  primary  wants  of  man  as  a  mere  animal ;  and 
consequently,  that  whatever  tends  as  a  permanent 
fact  to  increase  the  concentration  of  the  healthy  vital 
energies  in  those  parts  which  are  concerned  in  the 
development,  sustenance,  and  perpetuation  of  the 
material  organization,  always  necessarily  tends  also  to 
increase  the  relative  proportion  of  the  lower  and  back 
part  of  the  brain.  And  the  fact  that,  in  those  tribes 
destitute  of  intellectual  and  moral  cultivation,  or  in 
the  uncivilized  state,  which  subsist  principally  or  en- 
tirely on  pure  vegetable  food,  the  brain  is  more  sym- 
metrically developed,  and  the  upper  and  front  parts 
are  much  larger  in  proportion  to  the  lower  and  back 
parts,  than  in  the  uncivilized  flesh-eaters,  proves 
conclusively  that  flesh-meat  increases  the  relative  size 
and  power  of  those  cerebral  parts  which,  according  to 
phrenology,  are  the  organs  of  the  more  exclusively 
selfish  propensities,  and  tends  to  cause  the  animal  to 
predominate  over  the  intellectual  and  moral  man 
(607) ;  while  a  pure  vegetable  diet,  without  neglect- 
ing to  secure,  by  the  most  complete  and  harmonious 
organization  and  perfect  physiological  endowments, 
all  the  interests  of  organic  life  and  animal  instinct,  at 
the  same  time  naturally  tends  to  produce  that  sym- 
metry of  particular  and  general  development  and 
harmony  of  parts  which  give  comeliness  and  beauty 
to  the  person  (964),  and  fit  man  as  an  intellectual  and 
moral  being  to  understand  and  appreciate  and  fulfil 
his  duties  to  himself  and  his  relations  to  his  fellow- 
creatures  and  to  his  God  (603).  Hence  the  notorious 
fact,  that  in  the  perfectly  rude  and  uncultivated  state 
of  man,  the  vegetable-eating  tribes  and  nations  never 
sink  80  low  on  the  scale  of  humauity,  never  approach 
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so  near  to  an  utter  extinction  of  the  intellectual  and 
moral  faculties,  never  become  so  deeply  degraded  and 
thoroughly  truculent,  as  the  flesh-eating  tribes.  How- 
ever rude  the  state  of  the  uncivilized  vegetable-eater, 
he  always,  other  things  being  equal,  manifests  more 
intelligence,  more  moral  elevation,  more  natural  grace 
and  urbanity,  than  the  flesh-eating  savage.  This  fact 
has  been  observed  by  travellers  and  writers  from  the 
days  of  Homer  to  the  present  time. 

1219.  That  those  portions  of  the  brain  which,  ac- 
cording to  phrenology,  are  the  organs  of  the  propen- 
sities, hold  a  more  immediate  and  particular  relation 
to  the  physiological  condition  of  the  nerves  of  organic 
life,  than  the  intellectual  and  moral  organs  do,  may 
be  strongly  illustrated  by  particular  cases.  F.  R.,  of 
M.,  was  an  afl^ectionate  husband,  a  kind  father,  a 
peaceable  neighbor,  and  a  worthy  member  of  society. 
Following  the  universal  custom  of  the  times,  of  sip- 
ping into.xicating  liquor  on  all  occasions,  with  every 
one  he  met,  he  gradually  became  more  and  more  ad- 
dicted to  the  use  of  ardent  spirit,  till  he  fell  into  oc- 
casional excesses.  These  excesses  were  soon  marked 
by  a  great  change  of  character,  and  finally  by  a  fear- 
ful exhibition  of  the  destructive  propensity.  On  one 
occasion,'  while  under  the  influence  of  intoxicating 
liquor,  he  entered  his  house,  and  finding  his  wife 
nursing  her  infant,  he  deliberately  fastened  the  doors 
and  windows,  and  then  got  a  hutcher's  knife  and 
whetstone,  and  sat  down  and  began  to  whet  his  knife, 
and  at  the  same  time  told  his  wife  that  she  had  but  a 
few  minutes  to  live,  for  it  was  his  determination  to 
kill  her  and  her  child.  She  calmly  asked  him  if  he 
would  permit  her  to  lay  her  child  on  the  bed  before 
he  executed  his  design.  He  assented,  and  she  stepped 
into  the  bed-room,  laid  her  child  down,  and  sprang 
upon  the  bed  and  threw  up  a  window  hehind  it  which 
was  not  fastened,  and  escaped  to  the  neighbors.  Ever 
after  this,  measui-es  were  taken  to  protect  his  family 
from  his  outrages  when  he  came  home  iinder  the  in- 
fluence of  ardent  spirit.  But  on  all  such  occasions 
for  more  than  twenty  years,  he  invariably  discovered 
the  strongest  propensity  to  murder  his  wife  and  chil- 
dren. Yet  at  all  other  times  he  was  perfectly  kind 
and  aff'ectionate  to  his  family,  and  peaceable  towards 
every  body,  and  a  good  member  of  society ;  and  after 
the  temperance  reform  induced  him  wholly  to  abstain 
from  the  use  of  intoxicating  liquors,  his  cruel  and 
murderous  propensity  entirely  disappeared,  and  his 
character  and  behaviour  were  uniformly  good. 

1220.  The  pirate  Gibbs,  who  according  to  his  own 
confessions  was  one  of  the  bloodiest  murderers  of 
modern  times,  had  a  head  which  would  lead  every 
intelligent  beholder  to  take  him  for  an  extraordinary 
man.  The  first  thing  that  struck  the  eye  of  the 
phrenologist  was  his  towering  benevolence,  and  then 
his  large  veneration,  and  still  larger  conscientiousness 
and  firmness  and  cautiousness,  and  large  philopro- 
genitiveness  and  adhesiveness  ;  and  his  capacious  and 
well-marked  forehead  indicating  a  high  order  of  intel- 
lect and  a  splendid  imagination,  and  all  this  associated 
with  a  finely  formed  and  harmonious  and  interesting 
countenance.  But  on  further  examination,  the  phre- 
nologist could  also  discover  very  large  destructiveness 
and  combativeness  and  amativeness  and  acquisitive- 
ness. •  Now  then,  how  shall  we  reconcile  the  actual 
character  of  the  man  as  a  pirate  and  extensive  mur- 

•  False  casts  of  the  head  of  Gibbs,  modified  to  correspond  phre- 
nologically  with  his  character  as  a  pirate  and  a  murderer,  have 
been  extensively  circulated ;  but  the  analysis  which  I  have  given 
in  the  text  is  strictly  according  to  Gibbs  own  living  head,  and 
according  to  the  true  cast  of  his  head  taken  by  Coffee  under  the 
gallows  immediately  after  he  was  cut  down.  This  analysis  shows 
that  Gibbs  was  not  a  pirate  and  a  murderer  from  a  natural  neces- 
sity arising  from  his  cerebral  organization,  butfrom  a  moral  neces- 
sity arising  from  his  voluntary  depravity;  for  destructiveness  was 
not  proportionably  larger  in  the  liead  of  Gibbs  than  in  the  head 
of  Spurzheiin.  And  this  view  of  the  subject,  besides  being  the 
true  one,  fully  exonerates  phrenology  from  the  charge  of  'fatality,' 
which  has  ever  been  considered  its  most  odious  feature  (629). 


derer,  with  this  cerebral  development  ?  I  reply  that 
phrenology,  or  more  properly  speaking,  craniology, 
cannot  do  it  satisfactorily.  There  were  very  large 
destructiveness  and  combativeness  and  acquisitive- 
ness, it  is  true,  but  there  was  certainly  sufficient  in- 
tellectual and  moral  development  to  control  these 
propensities,  and  out  of  the  whole  cerebral  organiza- 
tion  to  produce  a  highly  exalted,  efficient,  and  most 
estimable  intellectual  and  moral  character,  if  due  at- 
tention had  been  paid  not  only  to  intellectual  and 
moral  discipline  and  education,  but  to  the  true  rela- 
tions between  the  cerebral  organs  and  functions  and 
the  physiological  conditions  and  afi'ections  of  the  do- 
main of  organic  life  (1192).  So  long  as  the  dietetic 
habits  of  Gibbs  were  correct  (even  in  the  ordinary 
sense  of  the  term),  he  had  no  disposition  to  murder 
nor  to  be  cruel  nor  quarrelsome ;  but  when  he  had 
developed  a  high  state  of  irritability  in  his  nervous 
system  by  the  habitual  use  of  stimulating  and  intox- 
icating substances,  and  when  in  this  condition  he 
brought  his  whole  system  under  the  powerful  stimu- 
lation of  ardent  spirit,  then,  as  he  himself  declared, 
he  felt  the  demon  of  his  destiny  urging  him  on  to 
wickedness  and  violence  (1194).  Yet  when  this  stim- 
ulation has  passed  away  and  the  irritation  of  his  ner- 
vous system  is  permitted  to  subside,  we  find  reflection 
and  conscientiousness  and  veneration  and  benevolence, 
all  busily  and  powerfully  at  work  to  redeem  him  from 
his  vices  and  his  crimes,  filling  his  soul  with  deep 
contrition  and  tenderness  and  kindness  and  feelings 
of  aflectionate  dutifulness,  all  prompting  him  to  the 
best  resolutions  for  the  future ;  but  then  would  return 
upon  him  the  temptations  and  the  appetite  to  drink 
intoxicating  liquors,  and  with  their  stimulation  the 
demon  of  his  ruin  possessed  his  soul  again,  and  imme- 
diately his  conscientiousness  and  veneration  and  be- 
nevolence and  all  his  better  feelings  were  hushed, 
and  destructiveness  and  combativeness  and  other 
selfish  and  cruel  propensities  and  lusts  ruled  his  whole 
nature. 

1221.  Now  I  ask,  why  it  was  that  his  moral  senti- 
ments were  not  equally  excited  with  his  more  exclu- 
sively selfish  propensities,  by  the  stimulation  of  the 
ardent  spirit ;  and  why  they  did  not  maintain  that 
relative  degree  of  influence  on  the  conduct  and  char- 
acter of  the  individual  at  such  times,  which  they 
exerted  when  the  nervous  system  was  free  from  the 
stimulation  and  irritation  of  the  spirit?  For  we  see 
that,  according  to  Gibbs'  own  confession,  when  he 
was  under  the  influence  of  ardent  spirit,  combativeness 
and  destructiveness  were  the  ruling  elements  of  his 
character ;  but  when  he  was  wholly  free  from  the 
influence  and  efi^ects  of  intoxicating  substances,  those 
elements  no  longer  exerted  their  controlling  sway 
within  him,  but  gave  place  to  conscientiousness  and 
benevolence  and  other  elements  of  this  kind.  Surely, 
if  all  the  cerebral  organs  held  the  same  relation  to 
the  physiological  conditions  and  afi^ections  of  the  do- 
main of  organic  life,  all  of  them  must  be  equally  ex- 
cited to  action  by  the  general  stimulation  of  the  nervous 
system  ;  and  in  such  a  case,  if  the  stimulation  of  alco- 
hol considerably  increased  the  functional  energy  and 
action  of  the  organ  of  destructiveness,  combativeness, 
etc.,  it  would  increase  in  exact  proportion  the  func- 
tional energy  and  action  of  the  organ  of  benevolence, 
conscientiousness,  etc.  So  that,  so  far  as  the  cerebral 
organs  were  afl!'ected  through  the  medium  of  the  domain 
of  organic  life,  the  relative  influence  of  the  several 
organs  would  be  preserved  in  all  states  of  the  system 
— all  being  equally  increased  in  energy  and  action  by 
general  stimulation,  and  all  suflFering  an  eqtial  abate- 
ment of  that  energy  and  action  as  the  stimulation 
subsided— and  thus  Gibbs  and  every  other  man,  so 
far  as  the  causes  which  we  are  now  considering  are 
concerned,  would  always  have  the  same  relative  de- 
gree or  force  of  propensity  to  contention  and  cruelty 
and  destruction,  etc.,  and  the  same  relative  force  of 
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benevolence  and  veneration  and  conscientiousness 
etc.,  whether  the  nervous  system  was  under  the  pow- 
erful stimulation  of  alcohol,  or  only  under  the  bland 
and  healthful  stimulation  of  appropriate  aliment. 
And  the  various  intellectual  and  moral  causes  in  life 
alone  could  excite  particular  cerebral  organs,  and 
arouse  one  or  more  to  a  high  degree  of  functional 
energy  and  action,  while  others  remained  inactive 
and  quiet.  But  the  cases  which  I  have  presented, 
and  thousands  ol  other  similar  facts  continually  met 
with  in  the  history  of  man,  as  well  as  every  true 
principle  of  human  physiology,  conclusively  demon- 
strate the  error  of  such  a  notion,  and  clearly  and  in- 
controvertibly  prove  that  if  phrenology  be  true  in  re- 
gard to  the  organization  of  the  brain,  the  organs  of 
destructiveness,  combativeness,  acquisitiveness,  etc., 
hold  nearer  and  more  special  functional  relations 
either  to  particular  organs  or  apparatuses  in  the 
domain  of  organic  life,  and  through  them  to  the  ge- 
neral economy  of  that  domain,  or  immediately  to  the 
general  economy  itself,  than  the  intellectual  and 
moral  organs  do. 

1222.  And  hence  it  may  be  predicated  as  a  general 
law,  that  whatever  increases  the  stimulation  of  the 
domain  of  organic  life  beyond  what  is  essential  to  the 
most  healthy  and  complete  performance  of  the  func- 
tions of  that  domain,  always  increases  the  direct  in- 
fluence of  that  domain  on  the  cerebral  organs  (595). 
And  again,  it  may  be  predicated  as  a  general  law, 
that  whatever  increases  the  direct  influence  of  the 
domain  of  organic  life  on  the  cerebral  organs,  propor- 
tionably  increases  the  influence  of  the  propensities 
over  the  intellectual  and  moral  faculties  (598),  ren- 
dering it  more  difficult  for  the  understanding  to 
weigh  correctly  the  evidence  which  is  presented  to  it, 
and  to  arrive  at  conclusions  of  truth,  and  more  diffi- 
cult for  the  moral  faculties  to  preserve  their  func- 
tional integrity  (620). 

1223.  But  I  have  clearly  shown  (915,  916)  that 
pure  vegetable  aliment  is  sufficiently  stimulating  to 
excite  the  system  to  the  most  healthful  and  complete 
performance  of  all  its  functions,  and  that  flesh-meat 
is  decidedly  more  stimulating  and  heating  than  pro- 
per vegetable  food  (90G)  ;  and  increases  in  man  the 
force  or  power  of  those  physiological  conditions  in  the 
domain  of  organic  life,  which  being  perceived  by  the 
cerebral  centre  or  centres,  constitute  the  animal  in- 
stincts or  propensities  (1203);  and  consequently  in- 
creases the  influence  of  those  propensities  over  the 
intellectual  and  moral  faculties  (598). 

1224.  There  is,  however,  an  important  distinction 
to  be  observed  between  flesh-meat  and  pure  stimu- 
lants (733),  whether  of  a  deleterious  character  or  not. 
Flesh-meat,  like  pure  stimulants,  but  in  a  much  less 
degree,  increases  the  general  stimulation  of  the  ner- 
vous system,  and  the  exhaustion  of  the  vital  proper- 
ties and  organized  substances  of  the  body  ;  but  here 
all  resemblance  between  them  ends.  The  pure  sti- 
mulants, almost  without  exception,  produce  direct 
irritation  as  well  as  stimulation,  and  the  ultimate  ex- 
haustion which  they  cause  always  results  in  increased 
irritability  ;  and  all  the  poisonous  stimulants,  such 
as  the  alcoholic,  narcotic,  etc.,  produce  a  still  greater 
degree  of  direct  irritation,  and  directly  impair  the 
vital  properties  of  the  organs,  and  cause  a  far  greater 
degree  of  irritability.  The  pure  stimulants,  there- 
fore, not  only  stimulate  the  nervous  system  while 
their  direct  influence  continues,  but  they  also,  and 
particularly  the  deleterious,  produce  a  permanent 
irritability  of  the  system,  which  is  often  of  a  highly 
morbid  character,  rendering  the  system  extremely 
irritable  under  the  action  of  other  causes,  physical, 
intellectual,  and  moral ;  but  as  they  only  serve  to  ex- 
haust the  vital  properties  and  waste  the  organized 
substances  of  the  body,  without  affording  any  nour- 
ishment in  return,  they  do  not  increase  the  size  of 
any  part  of  the  system,  but  rather  tend  to  diminish 


the  whole.  Flesh-meat,  on  the  other  hand,  in  a 
healthy  system  that  is  accustomed  to  it,  nourishes  as 
well  as  stnnulates,  and  therefore  replenishes  the  ex- 
haustion and  repairs  the  waste  which  its  stimulation 
and  the  consequent  action  occasion,  and  without  pro- 
ducing  that  preternatural  irritability  which  results 
from  alcoholic,  narcotic,  and  other  pure  stimulants  of 
that  general  class.  And  by  affording  a  high  order  of 
stimulating  nourishment  to  the  system,  it  not  only 
increases  the  power  of  those  physiological  conditions 
and  affections  in  the  domain  of  organic  life  which 
being  perceived  by  the  cerebral  centre  or  centres,  con- 
stitute the  animal  instincts  or  propensities  of  a  more 
exclusively  selfish  character  (1203),  but  it  also  natu- 
rally, if  not  necessarily,  increases  the  relative  size  of 
th  ose  cerebral  organs  which  hold  the  most  immediate 
and  special  functional  relations  to  particular  organs 
in  the  domain  of  organic  life,  or  to  the  general  wants 
and  economy  of  that  domain  (1192). 

1225.  But  size  alone  does  not  necessarily  give  an 
organ  a  proportionable  influence  in  the  cerebral  sys- 
tem. An  individual,  for  instance,  may  have  a  very 
large  organ  of  benevolence  and  moderate  destructive- 
ness and  combativeness,  yet  all  the  habits  and  circum- 
stances of  that  individual  may  co-operate  to  keep  his 
combativeness  and  destructiveness  in  constant  exer- 
cise, and  to  prevent  the  action  of  his  benevolence, 
Another  individual  may  have  large  combativeness  and 
destructiveness  and  moderate  benevolence,  yet  all  his 
dietetic  and  other  habits  and  circumstances  may  be 
such  as  exert  a  quieting  influence  on  his  organs  of 
combativeness  and  destructiveness,  and  a  constantly 
exciting  influence  on  his  benevolence.  In  each  of 
these  cases  the  actual  moral  character  of  the  indivi- 
dual will  differ  from  the  phrenological  character  of 
the  head,  and  this  is  frequently  the  case.  I  have 
often  found  much  better  heads,  phrenologically  speak, 
ing,  on  convicts  in  prison,  than  I  have  found  on  some 
excellent  members  of  society. 

1226.  From  all  the  considerations  which  I  have 
presented  on  this  subject,  therefore,  I  am  constrained 
to  regard  ihat  system  of  fortune-telling  which  depends 
on  the  proportions  and  prominences  of  the  head,  as 
extremely  uncertain  and  of  very  questionable  utility 
even  at  best,  and  as  capable  of  being  made  exceed- 
ingly injurious  in  its  effects  on  society.  Phrenology, 
admitting  all  that  it  contends  for  concerning  the  ana- 
tomy of  the  brain,  can  only  become  a  true  and  com- 
plete science  by  embracing  the  whole  human  system 
with  all  its  physiological  properties  and  powers,  con- 
ditions and  relations ;  and  then  it  will  become  In- 
tellectual AND  Moral  Physiology. 

1227.  In  regard  to  the  comparative  effects  of  pure 
stimulants  and  flesh-meat,  then,  the  latter  tends  to 
increase  the  relative  size  of  the  lower  and  back  parts 
of  the  brain,  or  of  the  cerebral  organs  of  the  animal 
propensities,  but  without  necessarily  making  men 
quarrelsome  and  cruel  and  destructive.  If  theii 
dietetic  and  other  habits  are  in  other  respects  simple 
and  correct,  and  their  general  circumstances  favor- 
able to  a  pacific  and  kind  temper,  they  may  seldom 
or  never  outrage  the  laws  of  society  in  its  simplest 
and  rudest  forms.  The  pure  stimulants,  and  espe- 
cially the  alcoholic  and  narcotic,  etc.,  on  the  other 
hand,  without  increasing  the  size  of  the  orgai^s,  al- 
ways greatly  increase  the  action  and  depraved  energy 
of  the  more  exclusively  selfish  propensities,  and  tend 
to  make  men  quarrelsome,  cruel,  and  destructive 
(1202);  and  when  freely  used  by  those  in  whom  the 
organs  of  these  propensities  are  relatively  large,  they 
are  sure  to  transform  them  to  incarnate  demons  of 
wickedness  and  violence  (1220).  In  the  uncivilized 
state,  therefore,  flesh-eaters  who,  like  the  Patagoni- 
ans  (971),  are  rarely  able  to  indulge  in  alcoholic  and 
narcotic  substances,  and  who  in  other  respects  have 
little  to  produce  a  preternatural  or  morbid  irritability 
of  the  nervous  system,  may  live  together  in  small 
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tribes  with  comparatively  little  exhibition  of  the 
fiercer  and  more  cruel  and  wicked  and  violent  pas- 
sions  ;  but  ilesh-eating  savages  who  indulge  freely  in 
tobacco  and  ardent  spirit  and  other  like  stimulants, 
are  always  extremely  fierce  and  cniel  and  blood- 
thirsty, delighting  in  violence  and  murder.  While, 
on  the  other  hand,  those  uncivilized  tribes  and  na- 
tions which  subsist  wholly  on  vegetable  food,  and 
indulge  freely  in  alcoholic  and  narcotic  substances, 
never  become  thus  tierce  and  cruel  and  blood-thirsty. 
And  it  is  only  when  the  vegetable-eating  natives  of 
India  and  the  islands  of  the  ocean  have  tortured 
themselves  to  the  fiercest  extremes  of  suicidal  mad- 
ness, by  their  excess  in  opium  and  arrack  and  other 
pernicious  stimulants,  that  they  rush  furiously  for- 
ward in  the  work  of  violence  and  destruction,  and 
seem  equally  intent  on  giving  and  receiving  death 
(1021). 

1228.  So  far  as  physiological  and  moral  evidence 
can  go  to  establish  the  point,  therefore,  there  is  the 
strongest  reason  to  believe  that  the  antediluvians, 
immediately  preceding  the  flood,  indulged  to  great 
excess  in  both  flesh  and  wine ;  for  such  a  diet  only 
could  produce  the  enormous  wickedness  and  violence 
recorded  of  them.  If  the  Patagonians  were  as  nu- 
merous as  the  Hindoos,  and  as  densely  crowded  toge- 
ther, and  indulged  as  freely  in  the  use  of  alcoholic, 
narcotic,  and  other  intoxicating  and  stimulating  sub- 
stances, the  wickedness  and  violence  which  would 
prevail  among  them  would  exceed  all  description  and 
all  power  of  imagination. 

1229.  Whether  phrenology  he  true  or  false,  then, 
it  remains  equally  true  that  flesh-meat,  more  than 
proper  vegetable  food,  develops  and  strenerthens  the 
animal  propensities  and  passions,  and  especially  those 
of  a  more  exclusively  selfish  character,  rendering  man 
more  strongly  inclined  to  be  fretful  and  contentious 
and  quarrelsome  and  licentious  and  cruel  and  destruc- 
tive, and  otherwise  vicious  and  violent  and  ferocious. 
If  any  dependence  can  be  placed  on  the  stateinents 
which  have  come  to  us  from  reputable  authority, 
even  the  tiger,  if  taken  very  young  and  reared  upon 
a  vegetable  and  milk  diet,  without  ever  being  per- 
mitted to  taste  of  flesh,  becomes  remarkably  gentle, 
and  manifests  none  of  that  ferociousness  which  is 
common  to  its  species  ;  but  if  afterwards  it  be  fed  on 
flesh,  it  soon  becomes  ferocious  and  cruel  and  destruc- 
tive.    The  same  demonstration,  as  we  have  seen 
(839),  is  afforded  by  feeding  herbivorous  animals  on 
animal  food.    '  In  Norway,  as  well  as  in  some  parts 
of  Hadramantand  theCororaandel  coasts,'  says  Bishop 
Heber,  '  the  cattle  are  fed  upon  the  refuse  of  fish, 
which  fattens  them  rapidly,  but  serves  at  the  same 
time  totally  to  change  their  nature  and  render  them 
unmanageably  ferocious.'    And  it  is  an  interesting 
fact,  that  the  sacred  scriptures  fully  confirm  this 
doctrine.    The  prophet  Isaiah,  foretelling  the  coming 
of  the  gospel  kingdom,  and  figuratively  describing 
that  reign  of  righteousness  and  peace  when  all  the 
rancorous  and  ferocious  passions  of  man  shall  give 
place  to  placableness  and  gentleness  and  meekness 
and  benevolence  and  charity, — when  the  bear  and  the 
calf,  the  leopard  and  the  kid,  the  lion  and  the  lamb, 
and  all  other  ferocious  and  gentle  animals,  shall  associ- 
ate and  dwell  and  lie  down  together  in  peace,  says, 
*  The  lion  shall  eat  straw  like  an  ox.'    Now  whatever 
interpretation  any  one  may  see  fit  to  give  to  this  pas- 
sage in  other  respects,  it  is  not  possible  there  should 
be  two  opinions  concerning  the  point  under  contem- 
plation. Whether  it  be  said  that  the  prophet  literally 
means  that  the  lion  and  the  lamb  shall  dwell  together 
in  peace,  and  the  lion  shall  eat  straw  like  an  ox,  or 
that  by  this  language  he  intended  to  teach  figura- 
tively what  shall  take  place  in  the  human  family,  it 
remains  equally  true  and  equally  evident  that  he  de- 
signed expressly  and  clearly  to  teach  the  important 
relation  between  the  natural  temper  and  moral  char- 


acter, and  the  nature  of  the  diet  of  the  animal  or  in- 
dividual. I  cannot  conceive  that  any  one  can  be  so 
blind  or  so  perverse  as  not  to  see  at  a  glance,  that  the 
prophet  intended  in  a  prominent  manner  to  associate 
the  wonderful  gentleness  of  the  lion  with  his  vegeta- 
ble food,  and  theieby  clearly  to  teach  the  relation  be- 
tween the  carnivorous  character  of  the  lion  and  his 
natural  ferociousness,  and  between  his  remarkable 
gentleness  in  the  new  state  of  things  and  his  vegeta- 
ble aliment.  If,  therefore,  the  prophet  had  explicitly 
affirmed,  in  so  many  words,  that  flesh-meat  tends 
more  to  develop  and  strengthen  the  selfish  and  con- 
tentious and  cruel  and  ferocious  passions,  than  pure 
vegetable  food  does,  he  would  not  have  taught  the 
doctrine  more  clearly  than  be  has  done  in  the  passage 
before  us. 

1230.  I  do  not  however  afiirm,  that  those  who  sub- 
sist exclusively  on  vegetables  and  water  will  never 
exhibit  any  unamiable  passions.  To  use  the  language 
of  phrenology,  combativeness  and  destructiveness  and 
acquisitiveness,  etc.,  are  essential  elements  in  the  con- 
stitutional nature  of  man,  originally  designed  for 
good  and  adapted  to  good  ;  and  no  kind  of  aliment 
can  ever  obliterate  them,  nor  is  it  desirable  that  they 
should  be  obliterated,  but  rather  that  they  should  be 
properly  subordinate  to  the  intellectual  and  moral 
powers,  and  strictly  maintain  their  functional  integ- 
rity with  reference  to  their  final  causes.  It  must  ne- 
cessarily always  be  true,  therefore,  in  the  present  state 
of  being,  that  man  will  be  naturally  capable  of  anger 
and  other  violent  passions.  And  a  thousand  other 
causes  besides  flesh-eating  and  the  use  of  intoxicating 
substances  are  continually  operating  in  civic  life  to 
excite  unlovely  and  injurious  passions  in  man  ;  and 
for.  that  very  reason,  flesh-eating  is  a  far  more  power- 
ful cause  of  these  effects  in  civilized  than  in  savage 
life.  The  Patagonian  may  subsist  wholly  on  flesh, 
with  his  other  habits  and  circumstances  of  life,  and 
be  tolerably  gentle  and  peaceable ;  but  bring  him 
under  the  ten  thousand  exciting  and  irritating  and 
debilitating  mental  and  moral  and  physical  causes  of 
civic  life,  and  he  would  soon  find  that  his  exclusively 
flesh  diet  was  a  powerful  source  of  evil  to  him  (1228). 

1231.  Vegetable-eaters  certainly  may,  and  often 
do,  become  vicious  binder  certain  circumstances  ;  but 
as  a  general  fact,  their  vices  are  of  a  different  char- 
acter from  those  of  flesh-eaters  under  similar  circum- 
stances ;  they  are  less  violent,  less  ferocious  and  blood- 
thirsty. The  Hindoos,  with  their  greatest  excesses 
in  opium,  arrack,  and  other  intoxicating  and  stimu- 
lating substances,  and  situated  amidst  many  circum- 
stances unfavorable  to  industry  and  virtue  (1021),  are 
often  given  to  low  and  degrading  vices,  such  as  de- 
ceit, lying,  fraud,  theft,  etc.  But  when  we  consider 
how  densely  they  are  crowded  together,  how  indigent 
and  how  idle  thousands  of  them  are,  and  how  univer- 
sally they  are  accustomed  to  excess  in  various  stimu- 
lants, we  have  reason  to  be  surprised  that  so  little  of 
violence  and  bloodshed  should  be  perpetrated  among 
them.  The  lazzaroni  of  Naples  present  a  similar 
general  fact.  Fortunately  for  the  cause  of  humanity, 
those  tribes  of  the  human  race  who  subsist  wholly  or 
principally  on  flesh  cannot  be  prolific  (1110),  and 
therefore  the  population  never  becomes  dense  like 
that  of  India ;  nor  can  they  procure  the  means  of 
habitual  and  free  indulgence  in  the  use  of  intoxicating 
substances. 

1232.  On  the  whole,  then,  the  comparative  efl'ects 
of  animal  and  vegetable  food  in  relation  to  the  pro- 
pepsities  and  passions  in  the  human  species,  are  these. 
I^i3sh-meat  is  more  stimulating,  more  heating,  than 
vegetable  food  ;  and  its  immediate  effect  on  those 
who  eat  it,  is  to  increase  the  energy  of  the  more  ex- 
clusively selfish  propensities,  and  the  violence  of  the 
more  turbulent,  ferocious,  and  mischievous  passions. 
Its  permanent  effects,  from  generation  to  generation, 
as  a  general  fact,  are  to  increase  the  relative  propor- 
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tion  of  the  lower  and  back  part  of  the  brain,  and  to 
cause  the  animal  to  predominate  over  the  intellectual 
and  moral  man  ;  and  when  the  numerous  excitinir 
irritating,  debilitating,  and  depraving  causes  which 
abound  in  civic  life,  co-operate  with  this,  their  com- 
bined efficiency  of  evil  is  tremendous.  And  surely  it 
is  of  less  importance  to  us  to  know  how  far  the  savage 
in  all  the  rude  simplicity  of  his  habits  and  his  circum- 
stances may  be  able  to  endure  the  effects  of  an  exclu- 
sively  flesh  diet,  than  to  know  what  are  the  effects  of 
flesh-meat  on  man  in  civic  life. 

1233.  We  have  seen  (1113,  etc.)  that  in  all  condi- 
tions of  life  and  in  all  circumstances,  a  well-chosen 
vegetal)le  diet  is  better  adapted  to  the  organization 
and  physiological  properties,  powers,  laws,  and  inter, 
ests  of  the  human  body  than  flesli-meat ;  yet  that,  in 
•some  conditions  and  circumstances,  man  can  subsist 
on  flesh-meat  with  less  disadvantage  than  in  others. 
But  the  fact  that  the  Esquimaux  and  Patagonian  in 
their  conditions  and  circumstances  can  subsist  on 
flesh  with  less  disadvantage  than  the  Hindoos  could 
in  theirs,  should  not  lead  us  to  conclude  that  flesh  is 
better  for  the  Esquimaux  and  the  Patagonian  in  their 
conditions  and  circumstances  than  vegetable  food,  nor 
that  it  is  as  good. 

1234.  If  now  we  recur  to  the  explanation  which  I 
have  given  of  the  moral  powers  of  man,  or  rather  of 
the  moral  sense  and  conscience  (593,  et  seq.),  and 
apply  the  principles  there  laid  down  to  the  reasonings 
before  us,  we  shall  find  that  flesh-meat,  by  augment- 
ing the  carnal  influences  on  the  intellectual  and 
moral  powers  (607),  always  increases  the  tendency  of 
our  understanding  to  misapprehend  and  inaccurately 
weigh  the  evidences  presented  to  it  (620),  and  to  ar- 
rive at  erroneous  conclusions  on  all  questions  of  right 
and  wrong  (621),  and  more  especially  when  self  is  in 
the  slightest  degree  interested;  and  consequently,  it 
always  increases  our  tendency  to  form  an  erroneous 
conscience  (623).  And  also,  if  phrenology  be  true, 
in  regard  to  the  organs  of  benevolence  and  veneration 
and  hope  and  marvellousness  (536),  flesh-meat 
always  tends  to  impair  the  functional  integrity  of 
those  organs,  and  increases  our  tendency  to  misapply 
our  benevolence,  to  exercise  our  veneration  supersti- 
tiously  on  unworthy  objects,  even  the  basest  idols;  to 
cherish  delusive  and  debasing  hopes,  and  to  give  our- 
selves up  to  a  superstitious  faith  and  fanatical  credu- 
lity. The  moral  sense  tells  us  to  be  right,  but  the 
understanding  only  can  determine  what  is  right  (612). 
Hope  prompts  us  to  hope,  but  the  understanding  only 
can  determine  what  to  hope  for  (629).  Veneration 
prompts  us  to  reverence,  but  the  understanding  only 
can  determine  what  we  should  venerate.  Marvel- 
lousness prompts  us  to  exercise  faith,  but  the  under- 
standing alone  can  determine  what  we  may  properly 
believe.  Thus  all  the  sentiments,  as  simple  elements 
in  our  moral  constitution,  merely  prompt  us  to  be 
cautious,  to  be  right,  to  hope,  to  venerate,  to  believe, 
etc.,  but  depend  entirely  on  the  understanding  to  de- 
termine what  is  true  in  regard  to  their  simple  dic- 
tates or  promptings. 

1235.  But  the  understanding  can  only  determine 
what  is  true,  by  examining  and  weighing  evidences 
presented  or  apprehended  ;  and  false  evidences  may 
be  presented,  or  but  part  of  the  evidence  in  the  case 
may  be  examined,  or  the  evidence  may  be  inaccurately 
weighed  (619)  ;  yet  if  by  any  means  the  understand- 
ing is  fully  brought  to  erroneous  conclusions  under 
the  promptings  of  the  moral  sense,  veneration,  hope, 
etc.,  an  erroneous  conscience,  a  false  reverence,  a  false 
hope,  etc.,  necessarily  result.  Now  flesh-meat  comes 
in  to  diminish  the  sensorial  power  of  the  nervous  sys- 
tem (1125),  and  thus  to  impair  the  pure  healthy  en- 
ergy and  activity  of  the  sentiments,  and  the  delicate 
power  of  the  understanding  to  perceive  moral  and  re- 
ligious truth  (623) ;  then  it  increases  the  relative 
power  of  the  animal  propensities  (1229),  or  the  carnal 


influences  on  the  operations  of  the  understanding 
(620),  deceitfully  seducing  it  to  neglect  or  misappre- 
hend  ormaccurately  weigh  evidences,  and  thus  bring- 
ing it  to  erroneous  conclusions;  and  finally,  as  a 
general  and  permanent  fact,  it  tends  to  diminish  the 
relative  size  of  the  upper  and  front  parts  of  the  brain, 
and  thus  to  cause  the  animal  to  predominate  over  the  | 
intellectual  and  moral  man  (121U). 

1236.  Thus,  after  having  carefully  and  minutely 
examined  all  the  anatomical  and  all  the  physiological 
evidence  in  relation  to  the  natural  dietetic  character 
of  man,  we  perceive  that  there  is  not  the  slightest 
reason  for  considering  man  an  omnivorous  animal ; 
but  that  every  jot  and  tittle,  both  of  anatomical  and 
physiological,  and  I  may  add  of  psychological,  evi- 
dence relevant  to  the  question,  go  to  prove  most  clearly 
and  conclusively  that  man  is  naturally  a  frugiv- 
oaous  AND  ghanivorous,  or  a  fbuit  aad  veoeta- 

BLE-EATING  ANIMAL. 

1237.  But  I  shall  again  be  asked.  What  will  you 
do  with  the  grand  fact,  that  a  considerable  portion  of 
the  human  family  have  for  at  least  thousands  of  i 
years  subsisted  on  a  mixed  diet  of  vegetable  and  ani-  ' 
mal  food  ?  ( 

1238.  I  reply  that  God  has  created  man  with  a  [ 
constitutional  adaptation  to  vegetable  food,  so  that  a  | 
pure  and  proper  vegetable  diet  is  essential  to  the  1 
highest  and  best  condition  of  human  nature  ;  but  God  ' 
has  also  created  man  with  a  constitutional  capability 
of  adapting  himself,  within  certain  limits,  to  that 
which  is  not  compatible  with  the  highest  and  best 
condition  of  human  nature,  but  which,  as  it  is  more 
or  less  of  an  infraction  of  the  laws  of  constitution  and 
relation  established  in  his  system,  will  sustain  the 
physiological  and  psychological  interests  of  his  nature 
with  more  or  less  disadvantage  and  deterioration 
(725). 

1239.  This  point  may  be  iUustrated  by  a  most  com- 
plete analogy.  Man  was  originally  created  with  a 
constitutional  adaptation  to  some  particular  climate  ; 
so  that  there  is,  or  has  been,  somewhere  on  the  face 
of  the  earth,  a  particular  climate  which  is  perfectly 
adapted  to  the  highest  and  best  condition  of  human 
nature  in  every  respect ;  and  every  departure  from 
this  is  necessarily  attended  with  some  disadvantage 
to  the  physiological  interests  of  man's  nature ;  yet 
we  find  that  mankind  have  actually  spread  them- 
selves out  over  the  whole  globe,  and  acclimated  them- 
selves to  every  portion  of  the  earth's  surface ;  and 
from  this  grand  fact  we  learn,  not  that  man  is  created 
with  a  constitutional  adaptation  to  every  climate  over 
the  whole  face  of  the  globe,  nor  that  one  man  is  cre- 
ated with  a  constitutional  adaptation  to  one  climate 
and  another  to  another,  but  that  man  is  created  with 
a  constitutional  capability  of  adapting  himself  to  a  very 
great  variety  of  climates.  Nevertheless  it  remains 
strictly  true,  that  there  is  a  particular  climate  which, 
of  all  others,  is  best  adapted  to  the  highest  and  best 
condition  of  human  nature,  and  man  possesses  no  such 
constitutional  capabilities  of  adaptation  as  will  enable 
him  to  adapt  any  other  climate  to  the  highest  and 
best  interests  of  his  nature,  nor  to  adapt  himself  to 
any  other  climate  in  such  a  manner  as  to  secure  the 
highest  and  best  interests  of  his  nature ;  but  in  all 
cases  he  necessarily  makes  some  sacrifice  of  those  in- 
terests, by  every  departure  from  that  particular  cli- 
mate to  which  man,  as  a  species,  is  constitutionally 
adapted  (761}).  True,  if  he  goes  into  a  cold  climate, 
he  can  regulate  the  temperature  of  his  body  by  cloth- 
ing and  other  means ;  yet  the  very  means  by  which 
he  thus  artificially  regulates  the  temperature  of  his 
body,  are  necessarily  in  all  cases,  to  a  greater  or  less 
degree,  injurious  to  the  physiological  interests  of  his 
nature;  and  still,  with  all  these  disadvantages,  he 
may  maintain  life  and  health  perhaps  for  a  hundred 
years  and  more.  But  does  this  last  fact  prove  that 
the  climate  in  which  he  lives  is  in  the  highest  degree 
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favorable  to  human  health  and  longevity  ?  Most 
certainly  it  does  not  (872). 

1240.  This  reasoning  is  all  strictly  applicable  to  the 
dietetic  character  and  capabilities  of  man.  The 
grand  fact  that  considerable  numbers  of  the  human 
family  have  long  subsisted  on  a  great  variety  of  vege- 
table and  animal  substances,  proves,  not  that  man  is 
created  with  a  constitutional  adaptation  to  all  the 
vegetable  and  animal  substances  from  which  the  hu- 
man body  has  physiological  power  to  elaborate  any 
nourishment  (684),  nor  that  one  man  is  created  with 
a  constitutional  adaptation  to  one  kind  of  aliment 
and  another  man  to  another  kind,  but  that  man  is 
created  with  a  constitutional  capability  of  adapting 
himself  to  a  great  variety  of  aliment.  So  that,  if  ne- 
cessity requires  it,  in  case  of  shipwreck  or  any  other 
emergency,  he  can  sustain  life  for  a  while  on  almost 
any  vegetable  or  animal  substance  in  nature.  Still 
it  is  none  the  less  true  that  there  are  particular  kinds 
of  food  which,  of  all  others,  are  most  conducive  to  the 
highest  and  best  condition  of  human  nature,  in  every 
climate  and  in  all  circumstances.  Nor  does  man  pos- 
sess any  such  constitutional  capabilities  of  adaptation 
as  will  enable  him  to  adapt  any  other  kinds  of  food  to 
the  highest  and  best  interest  of  his  nature,  nor  to 
adapt  himself  to  any  other  kinds  of  food  in  such  a 
manner  as  to  secure  the  highest  and  best  interests  of 
his  nature  (763)  ;  but  in  all  cases  he  necessarily 
makes  some  sacrifice  of  those  interests  by  every  de- 
parture from  those  particular  kinds  of  food  to  which 
man  as  a  species  is  constitutionally  adapted  (725). 
He  may,  it  is  true,  by  the  exercise  of  his  intellectual 
and  voluntary  powers,  artificially  prepare  many  sub- 
stances to  which  he  is  not  constitutionally  adapted, 
in  such  a  manner  as  to  render  them  more  palatable 
and  perhaps  less  pernicious  to  him ;  but  he  can  never 
make  them  in  the  highest  degree  salutary  to  the  phy- 
siological and  psychological  interests  of  his  nature ; 
while  the  very  artificial  means  which  he  employs  in 
preparing  those  substances  are,  in  all  cases,  to  a  greater 
or  less  extent  sources  of  evil  to  him  (408)  ;  and  though 
he  may  maintain  life  and  health  in  this  way  for 
seventy  or  a  hundred  years,  yet  it  by  no  means  proves 
that  his  mode  of  living  is  most  favorable  to  human 
health  and  longevity. 

1241.  Is  it  said  that  I  make  a  distinction  where 
there  is  no  difference,  when  I  speak  of  constitutional 
adaptation,  and  constitutional  capability  of  adaptation  ? 
I  reply  that  the  diflference  is  obvious  and  essential. 
Man  is  constitutionally  adapted  to  water  or  the  aque- 
ous juices  of  fruits  as  a  drink,  and  pure  water  is  there- 
fore in  the  highest  degree  favofable  to  the  physiologi- 
cal and  psychological  interest  of  man  in  all  climates 
and  in  all  circumstances  when  drink  is  required;  but 
he  is  not  constitutionally  adapted  to  ardent  spirit  as 
a  drink,  nor  has  he  the  capability  of  adapting  ardent 
spirit  as  a  drink  to  the  physiological  and  psychological 
interests  of  his  nature  ;  yet  he  has  the  constitutional 
capability  of  adapting  himself  to  ardent  spirit  as  a 
drink,  but  not  in  such  a  manner  as  to  secure  in  the 
highest  degree  the  physiological  and  psychological 
interests  of  his  system  (763) ;  on  the  contrary,  he 
does  great  injury  to  those  interests  by  such  an  adap- 
tation, and  in  all  cases  necessarily  sacrifices  those 
interests  to  a  greater  or  less  extent,  by  every  departure 
from  pure  water  as  a  drink  (725).  Nevertheless,  ex- 
tensive experience  has  fully  demonstrated  that  man 
can  so  adapt  himself  to  tea,  coffee,  cider,  beer,  wine, 
ardent  spirit,  and  other  kinds  of  alcoholic  and  narcotic 
beverages,  as  to  be  able  to  use  them  habitually,  and 
yet  to  maintain  a  degree  of  health,  in  some  rare  in- 
stances, for  fifty,  sixty,  seventy  years,  and  more.  Yet 
he  always  does  it  to  the  injury  of  the  physiological 
and  psychological  interests  of  his  nature,  and  at  the 
risk  of  his  life,  and  knows  not  at  what  moment  his 
habits  may  precipitate  him  to  destruction.  All  this 
is  true  in  regard  to  food ;  and  therefore,  the  fact  that 


man  is  capable  of  adapting  himself  to  any  particular 
kind  of  aliment,  and  of  habitually  subsisting  on  it,  by 
no  means  proves  that  that  kind  of  aliment  is  adapted 
to  the  highest  and  best  condition  of  human  nature, 
nor  even  that  it  is  best  adapted  to  the  particular  con- 
dition and  circumstances  in  which  he  may  individually 
be  placed.  I  repeat,  then,  in  the  conclusion  of  this 
general  topic,  what  I  have  frequently  before  stated, 
that  nothing  is  more  erroneous  than  our  reasonings- 
from  experience  on  subjects  of  this  kind  may  easily, 
and  almost  inevitably  will,  be,  if  our  investigations 
are  not  governed  by  the  most  rigidly  accurate  princi- 
ples of  physiological  science. 


LECTURE  XX. 

Experience  in  favor  of  a  mixed  diet,  does  not  militate  against  the 
physiological  principles  advanced  in  these  lectures — Health  may 
be  maintained  at  the  expense  of  life — Intensive  and  extens.ve 
life  incompatible — Healthiness  not  a  proof  of  good  habits;  cases 
given — Healthiness  of  butchers — Ruddiness,  how  far  an  evi- 
dence of  health — Brief  recapitulation  of  the  effects  of  animal 
food — What,  on  the  whole,  is  best  for  civilized  man  in  regard  to 
flesh-meat— The  necessity  for  flesli-meat  in  childhood— Scrofu- 
lous diseases  in  connexion  with  vegetable  diet — If  people  will 
eat  flesh,  the  best  kind  and  manner — The  Mosaic  regulations 
physiologically  correct— The  flesh  of  clean  animals  in  a  state  of 
nature  best — Patted  animals  diseased — Blood  should  not  be 
eaten;  why — Fatshould  not  be  eaten  ;  why — Beaumont's  exper- 
iment in  regard  to  fat — The  muscular  fibre  of  clean  healthy  ani- 
mals the  best  part  of  the  body — Birds,  what  kinds  best — Fishes, 
what  kinds  best — Preparations  of  animal  food — Best  raw — Best 
modes  of  cooking  it— Liquid  forms  of  food  objectionable — Salted 
flesh  and  fish  not  good;  smoked  still  worse — Butter  better 
avoided;  if  any  used,  what  and  how — Butter  bad  for  invalids — 
Cheese  better  avoided;  the  best  and  most  wholesome  kind — 
Milk;  general  opinion  arid  experience  concerning  it — Anatom- 
ical and  physiological  principles  concerned — General  conclusion 
concerning  milk — Important  thatitshould  be  fromhealthy  cows 
fed  on  clean  healthy  food — Cream,  if  sweet  and  good,  better 
than  butter — Eggs,  how  best  used,  if  used  at  all — Flesh  impairs 
the  power  of  the  stomach  to  digest  vegetables  and  fruits— Con- 
cluding remarks  in  regard  to  animal  food. 

1243.  We  have  seen  (698,  797),  that  whatever  be 
the  diet  on  which  man  subsists,  simple,  plain,  coarse, 
natural  food  is  most  perfectly  adapted  to  the  laws  of 
constitution  and  relation  established  in  his  nature  ; 
the  most  conducive  to  the  health,  vigor,  and  long  life 
of  the  body,  and  most  favorable  to  the  energy  and 
activity  of  the  intellectual  and  moral  faculties.  We 
have  seen  also  (798,  1241),  that  all  the  anatomical 
and  physiological  evidence  which  the  human  system 
affords  in  relation  to  the  subject,  fully  and  conclu- 
sively proves  that  man  is  naturally  a  frugivorous  and 
granivorous,  or  a  fruit  and  vegetable-eating  animal. 

1243.  But  the  experience  of  a  considerable  portion 
of  the  human  family  for  several  thousand  years  has 
also  proved  that  man  can  subsist  on  a  mixed  diet  of 
animal  and  vegetable  food,  and  in  many  instances  en- 
joy good  health,  and  possess  great  bodily  and  mental 
vigor,  and  attain  to  what  is  ordinarily  considered  very 
old  age. 

1244.  This  fact,  however,  does  not  in  any  degree 
militate  against  the  general  conclusion  established  by 
anatomical  and  physiological  evidence  ;  for,  it  should 
ever  be  remembered  as  orte  of  the  most  important  and 
invariable  laws  of  our  nature,  that  loe  may  maintain 
health  at  the  expense  of  life.  Or,  as  Professor  Hufe- 
land  expresses  it  (1105),  '  very  sound  health  may 
shorten  life.'  Or,  to  state  the  proposition  with  more 
exactness  and  accuracy,  we  may,  by  virtue  of  a  sound 
and  vigorous 'Constitution,  and  by  the  help  of  many 
circumstances  and  habits  favorable  to  health,  strength, 
and  longevity,  maintain  comparative  health  and 
vigor,  until  Ave  attain  to  what  in  modern  times  is  or- 
dinarily considered  old  age,  in  spite  of  some  circum- 
stances and  habits  which  are  unfriendly  to  the  high- 
est physiological  interests  of  our  bodies,  and  which 
necessarily  hasten  the  consumption  of  life,  and  con-ite- 
quently  shorten  the  period  of  our  human  existence. 
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For,  as  I  have  stated  (1092),  nothing  is  more  true 
than  that  intensive  and  extensive  life  are  incompati- 
hie  with  each  other,  and  it  is  universally  admitted 
that  flesh-meat  always  causes  more  vital  intensiveness 
than  pure  and  proper  vegetable  food  does  (909). 
High-toned  and  vigorous  health,  therefore,  is  not  a 
conclusive  proof  tliat  our  dietetic  liaijits  are  most 
favorable  to  health,  nor  is  the  long  continuation  of 
such  health  a  proof  that  our  dietetic  habits  are  most 
conducive  to  longevity.  The  truth  of  this  important 
proposition  is  often  strikingly  demonstrated  by  indi- 
vidual  experience.  I  will  present  a'  single  illustra- 
tion. 

1245.  At  the  close  of  my  introductory  lecture,  in 
one  of  the  beautiful  villages  of  New  England,  I  was 
addressed  by  a  professional  gentleman  of  very  con- 
siderable intelligence,  who  was  not  far  from  seventy 
years  of  age,  of  portly  appearance,  and  seemingly  in 
what  is  commonly  considered  good  health.  He  had 
a  large  frame,  well  clothed  with  flesh,  and  a  somewhat 
florid  complexion.  Yet  he  was  strictly  temperate  in 
regard  to  alcholic  liquors.  '  I  am  glad  to  see  you,' 
said  he,  '  and  rejoice  that  you  have  consented  to  come 
and  give  a  course  of  your  lectures  to  our  people.  I 
think  there  is  great  need  of  such  instructions  at  the 
present  day.  In  our  land  of  overflowing  abundance, 
every  body  is  in  danger  of  excess,  and  I  lament  to  see 
our  young  people  so  much  devoted  to  the  indulgences 
of  luxury.  I  shall  certainly  attend  your  lectures,  and 
doubt  not  that  I  shall  listen  to  them  with  great  in- 
terest, although  I  do  not  expect  to  be  benefited  by 
them  in  my  own  person.  I  am  now  too  far  advanced 
in  life  to  make  any  changes  in  my  habits  with  the 
hope  of  being  benefited,  even  though  some  of  my 
practices  might  be  considered  a  little  exceptionable. 
Yet  I  have  by  no  means  been  inattentive  to  these 
things,  and  I  think  I  have  the  best  evidence  in  the 
world  that  my  habits  have  been  very  salutary  ;  for  I 
am  now  an  old  man,  in  the  enjoyment  of  uncommon 
health  and  vigor  for  one  of  my  age  ;  and  during  my 
whole  life,  since  my  remembrance,  I  have  not  been 
so  much  indisposed  as  to  be  obliged  to  keep  my  house 
for  a  single  day.'  '  Indeed,  sir,'  I  replied,  '  that  may  be 
very  greatly  your  misfortune.'  '  Misfortune  !'  he  re- 
iterated with  much  emphasis  and  surprise,  '  How 
can  it  be  a  misfortune  to  enjoy  uninterrupted  health 
for  seventy  years  ?'  '  Because,  sir,'  I  answered, 
'judging  from  the  original  soundness  and  vigor  of 
your  constitution,  you  are  now  but  little  past  the 
meridian  of  your  natural  life ;  and  the  continued 
health  of  which  you  boast,  may  only  have  served  to 
blind  you  to  your  dietetic  and  other  errors  relative 
to  the  laws  of  life,  and  to  give  you  full  confidence  in 
the  correctness  of  those  habits  which  may  in  the  end 
prove  to  have  robbed  you  of  nearly  half  of  your  na- 
tural existence.  It  should  be  remembered  that  not 
one  human  being  in  a  million  dies  a  natural  death. 
If  a  man  is  shot  or  stabbed  or  poisoned  or  killed  by  a 
fall,  or  some  other  means  of  this  kind,  we  say  he  dies 
a  violent  death  ;  but  if  he  is  taken  sick  and  is  laid 
upon  his  bed,  and  is  attended  by  physicians  and 
friends,  and  waxes  worse  and  worse,  and  finally  dies, 
perhaps  with  dreadful  agonies  and  anguish,  we  say 
he  dies  a  natural  death.  But  this  is  wholly  an  abuse 
of  language,  amis-statement  of  fact;  the  death  in 
this  latter  case  is  as  truly  a  violent  death  as  if  the  in- 
dividual had  been  shot  or  stabbed  or  poisoned.  W  he- 
ther  a  man  takes  a  dose  of  arsenic  and  kills  himself 
at  once,  or  takes  small  doses  which  mor.e  gradually 
and  by  more  imperceptible  degrees  destroy  his  life,  he 
equally  dies  a  violent  death,  though  the  convulsive 
agonies  which  attend  his  dissolution  may  be  less  vio- 
lent in  the  latter  than  in  the  former  case  (1096). 
And  whether  he  gradually  destroys  his  life  with  arse- 
nic, or  any  other  means  liowever  common,  he  equally 
dies  a  violent  death.  He  only  dies  a  natural  death, 
■who,  during  his  whole  existence,  so  perfectly  obeys 


the  laws  of  constitution  and  relation  established  in 
his  nature,  as  neither  by  irritation  nor  intensity  to 
waste  his  vital  energies,  but  naturally  and  slowly 
passes  through  the  progressive  changes  of  his  system' 
from  childhood  to  old  age,  and  finally,  in  the  sheer 
exhaustion  of  his  vital  powers,  lies  down  and  fall* 
asleep  in  death,  without  a  struggle  or  a  groan.' 

1246.  The  worthy  gentleman,  if  not  entirely  con. 
vinced,  was  at  least  made  thoughtful  by  my  remarks; 
and  so  we  parted.  At  my  next  lecture  I  observed  he 
was  not  present.  The  third  and  fourth  were  given, 
and  he  still  was  absent.  This  excited  my  curiosity 
to  make  inquiries  after  him,  and  I  was  surprised  to 
learn  that  he  was  very  ill.  A  few  days  more  elapsed, 
and  I  was  informed  that  his  physician  considered  him 
dangerously  sick  ;  that  his  disease  had  thus  far  baf- 
fled  the  physician's  skill ;  and  his  symptoms  had  from 
the  first  continued  to  become  more  and  more  violent, 
in  spite  of  all  the  means  which  had  been  used  to  sub- 
due them.  I  now  called  to  see  him,  and  was  exceed- 
ingly astonished  to  behold  how  great  a  change  had 
taken  place  in  his  appearance  in  so  short  a  time.  A 
few  days  after  this,  he  died.  I  however  visited  him 
frequently  before  his  death  ;  and  at  each  interview, 
scarcely  had  1  entered  his  room  before  he  began  to 
exhort  me  with  much  earnestness  and  pathos  to  be 
faithful  in  my  public  labors,  to  warn  the  rising  gene- 
ration of  the  dangers  of  the  table,  and  to  entreat  pa- 
rents not  to  destroy  their  children  by  multiplying  and 
pampering  their  appetites  in  early  life,  till  they  had 
become  such  perfect  slaves  to  them  as  not  to  be  able 
to  deny  themselves,  but  were  led  captive  by  their  lusts 
to  their  destruction.  Before  he  died,  he  requested 
that  his  body  might  be  opened  and  examined  after 
his  demise.  I  was  politely  invited  to  attend  this  post 
mortem  examination.  And  though  ]  have  seen  many 
diseased  bodies  opened  after  death,  yet  never  in  any 
instance  have  I  found  disease  so  extensive  as  in  this 
case.  The  entire  stomach  and  intestinal  canal  and 
other  portions  of  the  abdominal  contents  presented 
one  general  mass  of  deep  and  irremediable  disease, 
which  clearly  indicated  a  progress  of  several  years, 
and  which  was  of  a  character  that  fully  evinced  that 
it  was  not  produced  by  any  sudden  or  violent  cause, 
but  that  it  was  the  result  of  causes  which  had  been 
gradually  operating,  and  by  imperceptible  degrees 
developing  their  effects,  probably  through  the  whole 
course  of  life. 

1247.  This  individual  was  a  pious,  and  I  doubt  not 
a  good,  man.  His  habits  in  all  respects  had  been  such 
as  good  people  in  modern  times  consider  strictly  con- 
sistent with  Christian  principles;  and  there  was  no 
one  thing  nor  practice  nor  circumstance  which'could 
be  fixed  on  as  the  specific  cause  of  his  disease.  He 
loved,  indeed,  the  good  things  of  the  table,  and  enjoyed 
the  social  repast ;  but  always,  as  he  believed,  within 
the  bounds  of  Christian  propriety,  and  was  probably 
never  more  excessive  than  is  extremely  common  for 
good  men.  The  cause  of  his  untimely  death  was 
therefore  no  particular  outrage  or  violence  done  to 
his  system,  but  the  habitual  oppression  and  over-work- 
ing and  consequent  irritation  of  his  organs,  which  a 
vigorous  constitution  had  sustained  for  a  remarkably 
long  time;  and  by  that  depravity  of  his  physiological 
powers  which  I  have  pointed  out  (729),  his  system 
was  unable  to  manifest  those  symptoms  of  the  early 
stages  of  the  disease  in  his  organs  which  would  have 
enabled  him  to  take  timely  measures  to  remove  it, 
and  therefore  it  proceeded  to  the  destruction  of  his 
lile,  without  being  even  suspected  by  himself  or  his 
physician.  For,  before  his  body  was  opened,  no  one 
had  the  least  expectation  of  such  a  disclosure  as  was 
made. 

1-248.  This  single  case,  then,  fully  demonstrates  for 
the  whole  human  family,  the  important  proposition, 
that  present  health  is  not  a  conclusive  proof  that 
the  dietetic  and  other  habits  of  the  individual  are 
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most  favorable  to  health,  nor  does  the  continuance  of 
health  prove  that  those  habits  are  most  conducive  to 
long  life. 

1249.  Butchers  are  often  referred  to  as  evincing 
the  healthy  and  invigorating  effect  of  a  free  use  of 
flesh- meat.  But  I  apprehend  that  there  is  a  very 
general  error  of  opinion  on  this  point.  I  have  taken 
great  pains  to  investigate  this  subject,  and  have  made 
my  inquiries  very  extensively  among  this  class  of  men, 
in  several  of  our  principal  cities.  From  the  concurrent 
testimony  of  all  intelligent  butchers  with  whom  I  have 
spoken  on  the  subject,  I  learn — 1,  That  as  a  general 
fact,  there  is  far  less  flesh-meat  consumed  by  butchers 
than  is  commonly  supposed.  Indeed  they  all  assure 
me  that  as  a  class  they  do  not  consume  more  of  this 
kind  of  aliment  than  other  members  of  society,  and 
many  of  them  eat  less  of  it.  2.  That  butchers  are 
more  particular  in  regard  to  the  kind  and  quality  of 
their  flesh-meat  than  other  people,  or  to  use  their  own 
langua  e,  they  '  eat  none  but  the  best.'  3.  That  there 
is  much  more  indisposition  aiul  sickness  among  butch- 
ers than  is  acknowledged  by  those  who  write  in  favor 
of  animal-food  ;  and  that  where  there  is  a  free  use  of 
flesh-meat,  the  diseases  are  generally  violent,  and  are 
apt  to  terminate  fatally.  4.  That  those  who  indulge 
freely  in  flesh-meat  rarely  attain  to  old  age.  And,  5. 
That  the  healthy  and  robust  appearance  of  butch- 
ers is  more  attributable  to  their  regular  habits  and 
active  employment  ia  the  open  air,  than  to  their  animal 
food. 

1250.  There  is  another  thing  concerning  which  a 
general  error  of  opinion  prevails.  It  is  a  common 
notion  that  a  florid  countenance,  when  not  produced 
by  intoxicating  liquors,  is  a  sure  sign  of  good  health, 
and  that  a  pale  complexion  is  an  invariable  indication 
of  poor  health.  It  is  true  that  there  is  a  kind  of 
sallow  sickly  paleness  which  is  a  pretty  sure  sign  that 
the  functions  of  the  system  are  not  all  healthfully 
performed  ;  but  it  is  far  from  being  true  that  a  ruddy 
countenance  is  always  the  index  of  good  health;  and 
still  farther  from  being  true  that  it  is  always  the  index 
of  that  health  which  is  most  compatible  with  long 
life.  '  Too  much  ruddiness  in  youth,'  says  Hufeland, 
'is  seldom  a  sign  of  longevity.'  As  a  general  fact,  at 
all  periods  of  life,  it  indicates  that  state  of  the  system 
in  which,  either  from  disease  or  from  intensity,  the 
vital  expenditure  is  too  rapid  for  permanent  health 
and  for  longevity.  The  clear  complexion  in  which 
the  red  and  white  are  so  delicately  blended  as  to  pro- 
duce a  soft  flesh-color,  varying  from  a  deeper  to  a 
paler  hue  according  as  the  individual  is  more  or  less 
accustomed  to  active  exercise  in  the  open  air,  or  to 
confinement  and  sedentary  and  studious  habits,  is  by 
far  the  best  index  of  that  kind  of  health  and  of  that 
temperament  vv/iich  are  most  favorable  to  continued 
health  and  length  of  days. 

1251.  As  a  general  law  of  the  human  constitution, 
then  (to  which  particular  individuals  may  form  tem- 
porary exceptions),  flesh  meat  in  any  quantity  is  not 
necessary  nor  best  for  man  in  any  situation,  while  ex- 
cessive flesh-eating  deteriorates  his  nature  in  every 
respect.  It  impairs  the  symmetry  of  his  body  and  the 
beauty  of  his  person ;  renders  him  less  supple  and 
active,  and  less  able  to  endure  severe  and  protracted 
effort  and  fatigue  and  exposure  and  privation ;  im- 
pairs his  complexion ;  causes  his  breathe  to  be  fetid, 
and  his  body  more  liable  to  disease  and  less  able  to 
recover  from  it;  abbreviates  the  period  of  his  earthly 
existence ;  renders  him  less  able  to  endure  heat  and 
cold,  and  as  a  species  less  prolific;  diminishes  the  sen- 
sorial power  of  his  nervous  system,  and  consequently, 
the  functional  power  of  his  organs  of  special  sense,  and 
of  his  intellectual  and  moral  faculties;  increases  the 
energy  and  violence  of  his  more  exclusively  selfish 
propensities  and  passions;  and  renders  him  more  dull, 
stupid,  sluggish,  and  sensual.  Nevertheless  experi- 
ence has  proved  that  the  dietetic  use  of  flesh  is,  to  a 


certain  extent  which  is  regulated  by  circumstances, 
compatible  with  present  health  and  strength  ;  and 
where  certain  circumstances  are  favorable  to  hmgevity, 
admits  of  what  is  ordinarily  considered  old  age  (015). 

1252.  But  while  all  this  is  true  of  the  healthy  and 
vigorous  body  accustomed  to  much  active  exercise  in 
the  open  air,  it  should  ever  be  remembered  that  in 
civic  life,  as  a  general  rule,*  the  diseased,  the  invalid, 
the  delicate,  cannot  with  the  same  safety  sufl'er  flesh 
in  any  quantity  nor  in  any  form  to  enter  into  their 
diet  (10U5).  It  has  been  well  observed  by  the  distin- 
guished Dr.  Cheyne,  of  whom  I  have  before  spoken 
(109'1),  that  although  they  who  are  laboring  under 
chronic  diseases  of  certain  kinds  may,  by  a  strict  and 
careful  regimen,  which  admits  of  a  small  portion  of 
flesh-meat  in  their  diet,  very  considerably  mitigate 
their  symptoms,  and  perhaps  for  many  years  continue 
in  a  tolerably  comfortable  state  as  invalids,  yet  they 
cannot  hope  entirely  to  eradicate  their  disease  and  re- 
cover their  original  health  without  a  total  abandon- 
ment of  animal  food.  It  has  also  been  judiciously  ob- 
served by  another  celebrated  writer  on  health,  that 
when  all  the  circumstances  of  civic  life  are  taken  into 
consideration,  citizens  generally  should  be  regarded 
as  invalids,  by  those  who  lay  down  rules  of  diet  and 
general  regimen  for  them ;  for  although  they  may 
not  be  actually  diseased,  yet  the  causes  which  contin- 
ually conspire  to  make  them  so  are  so  numerous  and 
so  powerful,  that  they  need  to  use  the  caution  and  the 
prudence  of  invalids  in  order  to  preserve  the  health 
which  they  possess.  Let  it  be  understood,  however, 
that  the  caution  and  prudence  here  suggested  do  not 
mean  that  citizens  should  be  always  taking  medicine, 
or  trembling  lest  a  free  breath  of  air  should  blow  upon 
them,  nor  always  thinking  about  their  health,  but 
that  they  should  carefully  avoid  those  excesses  and 
errors  in  their  dietetic  and  other  habits  which  are  de- 
cidedly unfavorable  to  human  health,  and  which  none 
but  the  robust  active  laborer  in  the  the  open  air  can 
long  endure  without  disease,,  and  even  he  never  with 
impunity. 

1253.  But  whatever  claims  may  be  urged  on  the 
score  of  habit  for  the  necessity  of  flesh-meat,  by  those 
who  have  been  long  accustomed  to  the  use  of  animal 
food,  certain  it  is  that  no  such  claim  can  be  set  up  in 
regard  to  the  diet  of  children  ;  and  it  is  equally  cer- 
tain that,  as  a  general  and  permanent  law  of  the 
human  constitution,  affecting  not  only  the  individual 
but  the  species  from  generation  to  generation  through 
all  time,  a  pure  and  well-chosen  vegetable  diet,  under 
a  correct  general  regimen,  is  in  every  respect  most 
favorable  to  the  physiological  and  psychological  inter- 
ests of  man,  and  therefore  it  is  the  most  suitable  nour- 
ishment for  children,  and  is  best  adapted  to  develop 
and  sustain  their  bodies  in  all  their  physical  and  vital 
and  intellectual  and  moral  powers. 

1254.  I  am  fully  aware  that  the  opinion  has  been 
frequently  advanced,  and  is  perhaps  generally  enter- 
tained by  medical  gentlemen  and  others  in  England, 
Scotland,  and  America,  that  the  total  absence  of 
animal  food  in  the  diet  of  children  leads  to  scrofu- 
lous and  other  cachectic  diseases,  and  that  the 
best  remedy  for  these  diseases  is  a  generous  diet  con- 
sisting mostly  of  flesh-meat;  and  the  fact  that  in 
Scotland  and  other  countries  where  the  food  of  child- 
ren is  principally  vegetable,  these  diseases  greatly 
abound,  has  been  repeatedly  urged  in  proof  of  the  cor- 
rectness of  the  opinion.  But  I  am  none  the  less  con- 
fident that  the  opinion  is  entirely  erroneous,  and  that 
it  has  arisen  from  a  total  misapprehension  and  mis- 
interpretation of  facts.  In  our  own  country,  where 
animal  food  is  almost  universally  consumed  in  great 
excess,  and  where  children  are  trained  to  the  use  of 

•  There  may  be  particular  cases  of  disease  in  which  individuals 
who  have  always  boon  accustomed  to  flesh-meat,  may  find  it  ne- 
cessary to  ccntinue  the  use  of  this  kind  of  food  for  a  short  time, 
on  tlic  same  principle  that  they  use  medicine  (1094). 
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it  even  before  they  are  weaned,  scrofulous  affections 
are  exceedingly  common,  and  lead  to  that  fearful  pre- 
valence of  pulmonary  consumption  which  has  ren- 
dered that  complaint  emp\mtic.a.\ly  the  Avierican  disease. 

1255.  That  a  crude  watery  diet  of  ill-prepared  vege- 
table food,  in  connexion  with  an  improper  general 
regimen,  may  lead  to  an  unhealthy  state  of  tlie  solids 
and  fluids  of  the  body  in  childhood,  is  unquestionably 
true;  but  an  accurate  and  thorough  investigation  of 
the  subject  will  show  that  filthiness,  impure  air,  and 
other  unwholesome  circumstances  and  errors  of  regi- 
men, are  infinitely  more  concerned  in  producing  scro- 
fulous diseases  in  the  children  of  Europe,  than  the 
want  of  animal  food.  To  say  nothing  of  the  well- 
fed  vegetable-eating  children  of  other  countries  in  all 
periods  of  time,  the  private  and  public  experiments 
which  have  been  made  in  the  United  States  within 
the  last  ten  years,  have  fully  demonstrated,  not  only 
that  the  very  best  health  can  be  preserved  in  child- 
hood without  the  use  of  flesh-meat,  but  that  feeble 
and  cachectic  children,  and  even  those  who  are  born 
with  a  scrofulous  diathesis,  can  be  brought  into  vigo- 
rous health  on  a  well-ordered  vegetable  diet,  under  a 
correct  general  regimen.  The  extensive  experiment 
which  has  been  made  in  the  Albany  Orphan  Asylum, 
since  the  close  of  1829,  has  afforded  results  so  conclu- 
sively in  favor  of  a  pure  vegetable  diet  for  children, 
that  they  ought  to  command  the  serious  attention  of 
every  philanthropist,  of  every  parent,  and  of  every 
one  who  may  come  under  the  responsibilities  of  a 
parent.* 

1256.  I  say  then,  to  every  one  and  to  all,  as  Moses 
said  to  the  Israelites  in  the  wilderness  concerning 
their  future  habits  in  the  promised  Land, — if  notwith- 
standing all  that  I  have  said  against  the  use  of  flesh- 
meat,  ye  still  say,  'We  will  eat  flesh,  because  our 
souls  long  to  eat  flesh,  then  eat  ye  whatsoever  your 
souls  lust  after,' — only  permit  me  to  point  out  to  you 
with  utmost  brevity,  the  least  objectionable  kinds 
and  modes  of  such  transgression. 

1257.  It  is  true,  as  the  scriptures  afl3rm,  and  as  I 
have  before  remarked  (684),  that  the  human  body  is 
capable  of  deriving  nourishment  from  'every  living 
thing  that  moveth'  in  the  animal  kingdom  :  reptiles 
and  vermin,  as  well  as  four-footed  beasts,  and  fowls  of 
the  air,  and  fish  of  the  sea ;  and  among  the  different 
portions  of  the  human  family,  animals  of  nearly  every 
known  species  belonging  to  our  globe  are  devoured 
as  food.  But  it  is  nevertheless  true  that  some  kinds 
of  animals  are  less  objectionable  for  human  aliment 
than  others,  and  some  portions  of  the  animal  body 
may  enter  into  the  diet  of  man  with  less  injury  to  his 
physiological  interests  as  an  individual  and  as  a  spe- 
cies, than  other  portions. 

1258.  It  is  perhaps  the  prevailing  opinion  that  the 
dietetic  regulations  of  the  Jews,  instituted  at  Mount 
Sinai,  constitute  a  special  regimen  adapted  to  the  par- 
ticular condition  and  circumstances  of  that  people, 
and  to  the  peculiar  economy  of  the  Mosaic  dispensa- 
tion ;  and  it  is  undoubtedly  true  that,  in  some  re- 
spects, those  regulations  were  more  immediately 
necessary  to  the  preservation  of  individual  health 
among  the  Jews,  in  their  particular  climate,  condi- 
tion, and  circumstances,  than  they  are  to  people  who, 
in  these  respects,  are  very  different.  Still,  however, 
it  is  an  interesting  and  important  truth  that  the  diet- 
etic regulations  of  Moses  are  founded  on  the  physio- 
logical laws  of  the  human  constitution,  and  therefore 
are  universally  applicable  and  always  valid ;  for 
although,  as  a  general  fact,  a  disregard  to  those  regu- 
lations would  not  produce  the  same  morbid  results  in 
the  transgressor  in  Arabia  and  in  Lapland,  yet  in  all 
cases  and  in  everyplace  if  animal  food  is  used,  a  strict 
conformity  to  those  regulations  wo\ild  be  better  for 
man  as  an  individual  and  as  a  species. 

•  Sec  a  full  account  of  this  interesting  lostitutioii  in  the  Appen- 
dix, Note  A. 


1259.  If  it  be  said  that  the  dietetic  regulations  of 
Moses  tolerate  the  use  of  flesh-meat,  my  reply  is  that 
I  shall  show  in  another  work  that  Moses  permitted 
the  Jews  to  eat  flesh  on  the  same  principle  that  he 
suffered  them  to  put  away  their  wives,  and  that  the 
whole  economy  of  the  Mosaic  dispensation  aimed  ra- 
ther to  restrict  than  to  encourage  the  Jews  in  the  use 
of  this  kind  of  food,  and  that  his  dietetic  regulations 
concerning  it  were  obviously  designed  to  restrain 
them  as  much  as  possible,  and  confine  them  to  the 
least  objectionable  kinds  and  preparations. 

1200.  It  is  not  necessary  for  me  to  specify  the  kinds 
of  animals  to  which  Moses  limited  the  Jews.  Every 
one  who  is  curious  on  this  subject  can  easily  refer  to 
the  Old  Testament.  It  is  sufficient  for  me  to  state  in 
general  terms,  that  they  consist  of  those  species  whose 
natural  food  is  the  most  pure,  mild,  and  unexciting, 
and  whose  flesh,  when  used  as  human  aliment,  is 
least  stimulating  in  its  nature,  and  least  febrile  and 
putrescent  in  its  tendency.  And  of  these  animals 
none  but  the  perfectly  healthy  and  those  that  were 
properly  killed  *  were  allowed  to  be  eaten.  It  is  also 
an  exceedingly  important  and  interesting  fact  to 
flesh-eaters,  that  in  those  days  when  tillage  was  less 
artificial,  and  when  flocks  and  herds  grazed  more  at 
large,  and  subsisted  more  upon  the  spontaneous  pro- 
duce of  the  uncultivated  soil,  than  in  modern  times, 
the  flesh  of  the  ox  and  sheep  and  other  domesticated 
animals  was  far  less  unwholesome  than  the  flesh  of  the 
same  species  of  animals  fed  and  fattened  on  the  pro- 
duce of  an  exceedingly  depraved  and,  if  I  may  so 
speak,  morbidly  excited  soil,  which  has  long  been 
subject  to  the  forcing  and  depraving  processes  of 
modern  agriculture.  Moreover,  the  confinement  and 
stall-feeding,  and  all  the  other  artificial  circumstances 
and  educated  habits  of  domesticated  animals,  render 
their  flesh  less  wholesome  for  human  aliment.  In- 
deed, as  I  have  already  remarked  (501),  most  of  the 
animals  which  in  modern  times  are  fitted  for  the 
slaughter-house  and  for  interment  in  livingsepulchres, 
are  actually  in  a  state  of  disease  when  they  are  killed ; 
and  therefore,  shocking  as  the  thought  may  be,  the 
human  stomach  in  these  days  of  elegant  refinement 
and  of  science  and  religion,  is  actually  made  a  kind  of 
'  potter's  field'  to  receive  the  unknown  dead  of  every 
disease  !  Why  should  we  marvel,  then,  that  putrid 
and  malignant  and  violent  diseases,  as  well  as  tliose 
of  a  more  chronic  character  and  less  alarming  symp- 
toms, but  more  general  prevalence,  should  so  severely 
scourge  the  human  family,  and  especially  in  civic 
life  ? 

12G1.  As  a  general  rule,  therefore,  the  flesh  of  wild 
animals  regarded  as  clean  by  the  Mosaic  regulations, 
and  of  the  ox  and  sheep  and  other  domesticated  ani- 
mals, when  suffered  to  roam  at  large  in  the  pure  air 
of  the  field,  and  to  select  their  food  from  the  produce 
of  the  natural  or  virgin  soil,  according  to  the  unde- 
praved  instincts  of  theirnature,  is  far  less  unwholesome 
than  the  flesh  of  those  animals  which  are  reared  and 
fattened  on  the  produce  of  a  cultivated  soil,  and  iuthe 
customary  manner  of  modern  times.  The  very  process 
of  fatting,  I  have  said  (501),  and  I  repeat  it  solemnly, 

 the  very  process  of  fatting,  and  most  especially  in 

the  artificial  mode  of  stall-feeding,  is  a  diseasing  pro- 
cess, and  the  large  accumulation  of  adipose  or  fatty 
matter  in  the  body  is  always  in  some  measure  a 
morbid  result  of  the  unbalanced  functions  of  the 
system. 

1262.  The  Mosaic  regulations  most  strictly  prohib- 

•  The  animal  is  not  stunned  with  blows,  producing  stagn.ition 
and  congestion  of  the  blood  ;  the  throat  is  cut  with  a  remarkably 
sharp  knife,  and  all  the  veins  and  arteries  are  emptied  ;  the  lungs 
are  searched  with  the  hand ;  if  the  liver  attaches  to  the  ribs,  or 
there  are  impurities,  malformation,  or  any  apparent  disease,  it  is 
condemned,  and  the  leaden  seals  are  not  attached  to  the  meat. 
It  is  thus  that  the  ohservance  of  ancient  laws  by  this  ancient  peo- 
ple gives  them  great  protection  against  feeding  on  diseased  am- 
m&\s.—N.  Y.  Eve.  Slar,  Nov.  1833.— M.  M.  Noah. 


SCIEjNfCE  OF  HUMAN  LIFE. 


221 


ited  the  use  of  blood  as  human  aliment.  This  pro- 
hibition is  founded  on  important  moral  as  well  as  phy- 
siological principles.  The  sacredness  of  life  in  all 
cases,  except  when  its  destruction  is  necessary  for 
the  good  of  man  or  other  animals,  was  more  highly 
appreciated  by  the  wise  moralists  and  lawgivers  of 
antiquity  than  by  the  Christian  philosophers  of  mod- 
ern times.  The  I\Iosaic  prohibition  recognizes  the 
great  moral  truth,  that  the  wanton  destruction  of  life 
in  the  lower  animals  not  only  deadens  the  moral  sen- 
sibilities and  sympathies  of  man,  but  greatly  dimin- 
ishes in  his  estimation  the  sacredness  of  human  life. 
Nothing  is  more  true  than  that  familiarity  with  blood 
always  hardens  man,  and  makes  him  more  wantonly 
cruel.  And  when  man  not  only  sheds,  but  also  de- 
vours blood,  he  is  both  morally  and  physiologically 
affected  by  it ;  his  moral  sensibilities  and  sympathies 
are  deadened,  and  his  selfish  and  destructive  propen- 
sities are  increased  and  rendered  more  vehement  and 
ferocious  (1212).  Blood  is  oppressive  to  the  human 
stomach,  and  digested  by  it  with  difficulty,  and  always 
produces  a  general  increased  excitement  in  the  sys- 
tem, and  tends  to  febrile  and  putrid  diseases.  It 
putrefies  much  sooner  than  the  animal  solids ;  and 
when  animals  are  strangled  or  put  to  death  in  any 
manner  by  which  the  blood  is  retained  in  their  bodies, 
it  causes  an  earlier  and  more  rapid  change  and  putrid 
decomposition  in  the  solids,  rendering  them  far  less 
wholesome  for  human  nourishment.  It  is  also  an 
important  fact,  that  when  animals  have  eaten  or  in- 
haled any  poisonous  substance,  and  it  has  been  taken 
up  by  the  absorbents  (448),  the  state  of  the  blood  is 
more  immediately  and  extensively  affected  by  it  than 
that  of  the  solids  ;  and  when  by  any  means  the  ani- 
mal becomes  either  locally  or  generally  diseased,  the 
blood  and  other  fluids  of  the  system  are  much  sooner 
brought  into  that  morbid  state  which  will  produce  dis- 
ease in  the  consumer  than  the  solids.  Hence  thou- 
sands of  cattle  are  slaughtered  in  a  state  of  disease, 
and  their  flesh  is  eaten  without  producing  any  imme- 
diate symptoms  of  disease  in  the  consumers ;  but  if 
those  same  cattle  were  strangled,  and  their  flesh 
eaten  with  the  blood  in  it,  or  the  blood  eaten  alone, 
it  would  almost  inevitably  produce  immediate  disease 
in  the  consumers. 

1263.  Another  exceedingly  important  dietetic  regu- 
lation in  the  institutions  of  Moses,  was  the  prohibition 
of  fat.  He  proclaimed  it  as  'a  perpetual  statute  for 
their  generations,  throughout  all  their  dwellings,  that 
they  should  eat  no  manner  of  fat,  of  ox  nor  of  sheep 
nor  of  goat  nor  of  any  other  beast.'  And  this  is  not 
merely  a  special  statute  adapted  to  particular  situa- 
tions and  circumstances,  but  it  is  a  regulation  found- 
ed on  the  permanent  physiological  laws  established  in 
the  human  constitution. 

1264.  The  adipose  or  fatty  matter  of  animal  bodies, 
we  have  seen  (498,  501),  is  a  crude  oily  substance, 
resulting,  when  exceeding  a  small  quantity  in  par- 
ticular parts  (498),  from  excessive  alimentation,  or 
unbalanced  action  between  the  organs  of  composition 
and  decomposition  (499) ;  and  is  deposited  in  small 
sacs  in  the  cellular  tissue,  till  it  can  be  removed  by 
the  absorbents  and  eliminated  from  the  system.  In 
the  cells  of  this  same  tissue,  also,  and  closely  associa- 
ted with  the  adipose  matter,  other  capillary  exuda- 
tions are  often  deposited,  and  among  these  are  some 
of  a  very  morbid  and  even  of  a  very  deleterious  char- 
acter. Thus,  when  tobacco,  alcohol,  and  other  poi- 
sons are  taken  into  the  system,  there  is,  as  we  have 
seen  (950),  at  first  a  general  rallying  of  the  vital  forces, 
and  energetic  reaction  till  they  are  wholly  expelled 
from  the  vital  domain  ;  but  when  these  substances 
are  habitually  used  till  the  organic  sensibilities  are 
depraved  (728)  and  the  integrity  of  the  vital  functions 
greatly  impaired,  the  vital  reaction  is  less  energetic, 
and  instead  of  an  entire  expulsion  of  the  deleterious 
substances  from  the  body,  a  portion  of  them  is  depos- 


ited in  the  cellular  tissue  with  the  adipose  matter,; 
where  it  often  remains  for  months,  and  sometimes' 
causes  extensive  bloating  and  even  general  dropsy.' 
I  have  known  persons  who  had  been  greatly  addicted; 
to  chewing,  smoking,  or  snuffing  tobacco,  and  who,' 
after  an  entire  abstinence  from  it  in  every  form  for 
several  months,  on  coming  from  a  vapor  bath  which 
had  caused  profuse  perspiration,  emit  a  powerful  to- 
bacco odor  from  their  whole  surface.  Indeed  I  once 
saw  a  young  person  made  sick  at  the  stomach  by  rub- 
bing the  body  of  such  an  individual  when  he  came 
from  the  bath.  The  individual  was  a  friend  of  mine 
whom  I  had  taken  to  the  bath  on  purpose  to  try  the 
experiment,  and  he  assured  me  that  he  had  not  used 
a  particle  of  tobacco  in  any  manner  for  four  months. 
The  keeper  of  the  bath  informed  me  that  he  had  ob- 
served the  same  fact  in  many  instances ;  and  that 
some  invalids  who  had  boarded  with  him  and  been 
under  his  care,  taking  the  bath  three  times  a  week, 
had  continued  to  emit  the  tobacco  odor  on  coming 
from  the  bath,  for  several  weeks  in  succession,  when 
not  a  particle  of  tobacco  had  been  used  by  the  indivi- 
duals  for  months.  The  same  thing  he  had  also  ob- 
served in  persons  who  had  previously  been  much  ad- 
dicted to  drinking  alcoholic  liquor,  and  others  who 
had  taken  much  medicine  of  certain  kinds. 

1265.  These  facts,  which  may  be  relied  on  with 
entire  confidence,  clearly  prove  that  the  vital  economy 
has  some  depository  out  of  the  general  circulation, 
and  at  the  greatest  remove  from  the  most  important 
vital  properties  and  functions  of  the  system,  where  it 
disposes  of  those  deleterious  and  other  offensive  and 
superabundant  substances  which,  from  any  cause,  it 
is  unable  wholly  to  eliminate  from  the  vital  domain  ; 
and  this,  we  have  seen  (499),  is  none  other  than  the 
adipose  tissue.  And  hence  it  is  evident  that  when, 
from  poisonous  or  unwholesome  food,  or  from  any 
other  cause,  morbid  and  deleterious  deposits  take 
place  in  the  animal  system,  the  general  receptable  is 
that  portion  of  the  cellular  tissue  which  contains  the 
adipose  matter;  and  there  is  the  strongest  reason  to 
believe  that  those  substances  become  closely  associa- 
ted with  the  fat. 

1266.  But  whatever  may  be  thought  of  this  objec- 
tion to  animal  fat  as  a  portion  of  human  aliment, 
there  are  other  physiological  reasons  which  show  most 
determinately  and  conclusively  that  it  is  not  proper 
for  the  food  of  man.  We  have  seen  (452)  that  the  as- 
similating organs  of  man  digest  this  substance  with 
great  difficulty,  and  that  they  cannot  digest  it  at  all 
except  in  very  small  quantities,  without  a  departure 
from  the  perfectly  regular  and  normal  order  of  their 
functions ;  and  even  by  these  means  they  are  never 
able  to  assimilate  it  so  perfectly  but  that  its  crudeness 
is  always  manifested  in  the  chyme,  chyle,  and  blood, 
when  it  is  freely  eaten.  Dr.  Beaumont,  of  whose  in- 
teresting '  Experiments  and  Observations  on  the  Gas-  . 
trie  Juice  and  the  Physiology  of  Digestion '  I  have 
already  spoken  (421,  Note),  has  fully  settled  this  , 
question. 

1267.  Bile,  it  will  be  remembered,  is  secreted  by 
the  liver  (451)  and  emptied  into  the  duodenum  (338) 
or  small  intestine,  about  four  inches  below  the  pyloric 
orifice  of  the  stomach  (341),  and  naturally  ought  to 
descend  along  the  intestinal  tube  (451)  with  other 
excrementitious  substances  ;  but  it  may,  by  a  reverted 
action  of  the  parts,  be  carried  up  and  emptied  into 
the  stomach,  and  discharged  by  vomiting,  as  when 
emetics  are  taken,  in  paroxysms  of  sick-headache, 
etc.  As  a  general  fact,  whatever  pi-oduces  irritation  . 
in  the  stomach  has  a  tendency  to  cause  the  bile  to  be 
brought  into  the  gastric  cavity.  'Bile,'  say  Dr. 
Beaumont,  '  is  seldom  found  in  the  stomach  except 
under  peculiar  circumstances.  Irritation  of  the  py- 
loric extremity  of  the  stomach,  and  external  agitation 
by  kneading  with  the  hand  on  the  right  side  over  the 
region  of  the  liver  and  pylorus,  and  also  violent  fits 
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of  angor,  occasion  the  flow  of  bile  into  the  gastric 
cavity ;  and  I  have  observed  that  when  the  use  of 
fat  or  oily  food  lias  been  persevered  in  for  some  time, 
there  is  generally  the  presence  of  bile  in  the  gastric 
fluids.  Magendie  expresses  the  belief  that  '  in  cer- 
tain morbid  conditions  the  bile  is  not  introduced  into 
the  stomach  ;'  implying  that  in  a  healthy  state  it  is 
always  to  be  found  there.  But  there  can  hardly  be 
a  greater  mistake.  With  the  exceptions  that  I 
have  mentioned,  it  is  never  found  in  the  gastric  cavity 
in  a  st'ite  of  henllh,  and  it  is  only  in  certain  morbid 
conditions  that  it  is  found  there.  Where  much  fat 
meat  or  oily  food  has  been  used,  the  oil  always  main- 
tains an  ascendency  in  the  gastric  cavity.  Bile  is  re- 
quired and  necessarily  called  into  the  stomach  only 
for  the  purpose  of  facilitating  the  chymification  of  all 
fatty  and  oily  aliments  (452),  and  its  admixture  with 
the  gastric,  juice  seems  to  retard  the  digestion  of  all  other 
than  oily  food.'' 

1268.  It  is,  therefore,  fully  ascertained  by  the  ex- 
periments and  observations  of  Dr.  Beaumont,  that  in 
a  perfectly  healthy  state  of  the  stomach  and  equable 
frame  of  mind,  bile  is  never  introduced  into  the  gastric 
cavity  by  the  action  of  the  parts  ;  and  its  presence  in 
the  stomach  may  be  regarded  as  an  indication  of  mor- 
bid gastric  irritation  from  mental  and  physical  causes; 
and  it  may  be  considered  a  foreign  and  offending  sub- 
stance in  that  organ,  retarding  or  otherwise  disturb- 
ing the  function  of  digestion  in  all  cases  except  when 
oily  substances  are  eaten,  and  then  it  is  necessary  in 

-order  to  convert  the  oil  into  a  kind  of  saponaceous 
substance,  and  thus  prepare  it  for  the  action  of  the 
gastric  fluid  (452). 

1269.  By  whatever  means  introduced,  then,  bile  is 
always  a  cause  of  more  or  less  irritation  to  the  sto- 
mach, and  through  it  to  the  whole  domain  of  organic 
life,  and  frequently  to  the  whole  animal  system,  and 
particularly  the  brain  ;  hence  it  is  fully  evident  that 
as  procuring  causes  of  gastric  irritation  and  aberration 
of  function,  fat  meats  and  animal  oils  of  every  kind 
tend  to  debilitate  the  digestive  organs,  and  to  induce 
in  them  a  chronic  morbid  irritability,  and  especially 
in  civilized  life,  where  numerous  other  causes  co-op- 
erate to  produce  the  same  result.  Moreover,  the 
great  difficulty  with  which  they  are  digested  and  the 
imperfectness  with  which  they  are  assimilated  in  all 
the  vital  processes  (452),  render  them  still  further  the 
causes  of  irritation  and  disease  to  the  system.  The 
particular  character  of  the  disease  which  they  cause, 
varies  according  to  the  peculiar  predisposition  and 
general  circumstances  and  habits  of  individuals.  In 
some,  it  will  take  the  form  of  dyspepsy;  in  others,  of 
liver  complaint ;  in  others,  of  chronic  diarrhoea  ;  in 
others,  of  pulmonary  consumption  ;  in  others,  of  sick- 
headache;  ill  others,  of  eruptions  of  the  skin,  salt- 
rheum,  St.  Anthony's  fire,  erysipelas,  etc. ;  in  others 
leprosy,  etc.  In  very  hot  climates  the  injurious  effects 
of  oily  food  are  much  sooner  and  more  powerfully  felt 
than  in  very  cold  climates  ;  and  hence,  though  it  may 
be  tolerated  with  apparent  safety  in  the  latter,  it  must 
be  avoided  in  the  former.  Nevertheless  it  is  decidedly 
objectionable  in  all  climates,  situations,  and  circum- 
stances. 

1270.  After  what  has  been  said  concerning  the 
dietetic  regulations  of  Moses  (1258),  and  the  use  of 
animal  fat  as  human  aliment  (1263),  it  is  hardly  ne- 
cessary to  remark,  that  from  every  consideration,  pork, 
or  the  flesh  of  swine,  is  wholly  unfit  for  the  food  of 
man,  and  will  never  be  eaten  by  those  who  know  and 
regard  the  physiological  laws  which  a  wise  and  bene- 
volent Creator  has  established  in  their  constitution. 

1271.  The  muscular  fibre,  or  lean  meat  of  clean 
healthy  animals,  which  are  allowed  to  run  at  large 
and  feed  according  to  their  undepraved  instincts  on 
the  pure  produce  of  the  natural  soil,  is  therefore  the 
most  wholesome  kind  of  flesh-meat,  or  the  least  un- 


wholesome kind  that  can  be  employed  for  human  nour- 
ishment.  | 

1272.  What  I  have  said  in  regard  to  the  flesh 
of  four-footed  animals,  is  also  true  of  the  feathered  ' 
tribes.    Birds  that  subsist  on  flesh  and  fish  should  ' 
never  be  eaten  by  man;  those  which  live  on  fruits  ' 
and  seeds  and  grass  are  less  objectionable.    The  wild 
are,  generally  speaking,  less  unwholesome  than  the 
domesticated  or  tame.    Of  the  latter,  the  common 
farm-yard  fowl  and  turkey,  when  kept  on  proper  food, 
and  not  diseased  in  fatting,  aredecidedl  v  less  objection- 
able than  geese  and  ducks.    The  flesh'  of  these  last  is 
too  oily  and  too  compact  and  hard  to  be  digested  with- 
out much  difficulty,  and  therefore  requires  a  vigor  of 
the  digestive  organs  rarely  possessed  in  civilized  life 
except  by  robust  active  laboring  men. 

1273.  Concerning  fish,  the  Mosaic  regulations  are 
strictly  correct.  Fresh  scale  fish  recently  taken  from 
the  ocean  or  rivers  of  pure  %vater,  or  from  clear  run- 
ning streams,  or  from  lakes  which  are  continually  fed 
by  living  fountains,  and  have  outlets  by  which  they 
send  forth  their  waters  incessantly,  are  the  only  kinds 
of  the  inhabitants  of  the  deep  which  men  who  use 
animal  food  should  ever  taste  of,  unless  it  be  to  pre- 
vent starvation,  in  cases  of  extreme  necessity. 

1274.  The  flesh  of  such  fish  is  less  exciting  and  also 
less  nourishing  than  the  flesh  of  the  ox  and  sheep  and 
other  quadrupeds.  Those  portions  of  the  human 
family  who  subsist  from  generation  to  generation  prin- 
cipally or  almost  entirely  on  fish,  are,  on  an  average, 
under  the  middle  size,  and  often  even  dwarfish  in 
stature,  and  generally,  if  not  invariably,  destitute  of 
bodily  symmetry.  But  where  a  little  dried  or  boiled 
fish  is  occasionally  eaten  as  a  condiment,  with  bread 
or  other  kinds  of  vegetable  food,  its  effects  upon  the 
human  system  can  scarcely  be  appreciated,  and  it  is 
perhaps  no  farther  objectionable  than  as  it  involves  a 
general  principle  in  relation  to  the  use  of  animal  food, 
and  is,  so  to  speak,  a  stepping  over  the  line  of  de- 
markation  between  the  two  kingdoms,  and  an  opening 
of  the  way  for  unbounded  excesses  in  carnivorous 
habits  in  others,  if  not  in  ourselves. 

1275.  In  regard  to  shell-fish,  notwithstanding  clams, 
oysters,  and  lobsters  are  such  favorite  articles  of  food 
with  multitudes  in  civic  life,  and  notwithstanding 

,  oysters  have  been  so  extensively  recommended  by 
physicians  to  invalids  and  convalescent  patients,  it  is 
nevertheless  certain  that  the  Mosaic  prohibition  of 
them  is  well  founded,  and  that  they  never  should  be 
eaten  by  mankind  except  in  extreme  emergencies, 
when  nothing  less  objectionable  can  be  procured  for 
.   food ;  and  most  especially  should  they  be  avoided  in 
civic  life,  where  so  many  other  causes  are  continually 
operating  to  impair  the  health  and  destroy  the  life  of 
man.    I  am  aware  of  all  that  has  been  said  in  praise 
of  their  effects  on  invalids;  but  those  efl'ects  are  gen- 
erally, if  not  invariably,  specious  and  delusive,  and 
do  not  deserve  the  credit  which  they  have  received. 
When  an  individual  of  considerable  constitutional 
power  experiences  an  attack  of  acute  disease,  and  is 
suddenly  reduced  by  remedial  means,  and  kept  for 
several  days  under  the  effect  of  medicine,  with  very 
little  or  no  food  till  the  disease  is  subdued  and  healthy 
action  restored,  the  demand  of  the  vital  economy  for 
■    alimentation  is  so  great  that  there  is,  as  it  were,  a 
general  rallying  and  concentration  of  the  vital  forces 
in  the  digestive  organs,  giving  them  a  functional  power 
far  in  advance  of  the  general  ability  of  the  system, 
and  enabling  them  to  perform  their  assimilating  func- 
tion with  uncommon  energy  and  rapidity,  and  in 
many  instances  to  digest  ftfod  with  apparent  ease 
which  would  occasion  a  fit  of  dyspepsy  in  the  ordinary 
,    state  of  the  stomach  in  civic  life.     This  important 
!    fact,  not  being  understood,  has  led  to  unbounded  de- 
i    lusion  in  regard  to  the  dietetic  regimen  of  convales- 
!    cent  patients,  and  caused  relapses  and  death  in  thou- 
.   sands  of  instances. 
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1276.  Revolting  as  it  may  sound  to  ears  refined,  and 
shocking  as  the  idea  may  be  to  civilized  human  beings, 
still  the  stern  truth  of  physiology  compels  me  to  de- 
clare, that  flesh  recently  killed  and  eaten  entirely  raw 
is  least  injurious  to  any  animal  that  subsists  upon  it. 
It  is  less  rapid  in  its  progress  through  the  stomach 
(735),  less  exhausting  and  debilitating  to  the  diges- 
tive organs,  less  exciting  to  the  system  generally,  and 
is  more  permanently  sustaining  to  the  physiological 
powers  of  the  body,  than  when  it  has  been  subjected 
to  the  changes  of  culinary  preparations. 

1277.  I  know  that  for  a  single  meal  or  for  a  short 
time,  a  stomach  unaccustomed  to  raw  flesh  would  not 
so  comfortably  dispose  of  it  as  it  wo<ild  of  that  which 
had  been  previously  prepared  in  a  customary  manner. 
Nevertheless,  as  a  general  fact,  extending  from  gene- 
ration to  generation,  it  is  strictlv  and  incontroverti- 
bly  true,  that  if  mankind  eat  flesh  at  all,  they  will 
better  serve  the  physiological  interests  of  their  bodies 
in  every  respect,  maintain  more  vigor  of  the  organs, 
more  integrity  of  their  functions,  secure  more  uniform 
and  sounder  health  and  longer  life,  and  a  clearer, 
more  active  and  powerful  intellect,  by  eating  it  en- 
tirely raw,  than  by  eating  it  after  it  has  been  prepared 
by  cooking  in  any  manner  whatever. 

1278.  But  it  may  perhaps  be  said  that  the  great 
naturalist  Cuvier  declares  that  'neither  the  jaws  nor 
the  teeth  of  man  will  allow  him  to  devour  flesh  unless 
it  is  previously  prepared  by  cooking'  (846 1.  I  reply 
that  Cuvier  was  incomparably  better  acquainted  with 
comparative  anatomy  and  the  natural  history  of  ani- 
mals than  with  physiology.  He  was  entirely  correct 
■when  he  said,  that  'judging  from  his  structure,  the 
natural  food  of  man  appears  to  consist  of  fruits,  roots, 
and  other  esculent  parts  of  vegetables  ;'  but  when  he 
said  that  'once  possessed  with  fire,  and  those  arts  by 
which  he  is  aided  in  seizing  animals  or  killing  them 
at  a  distance,  every  living  being  was  rendered  sub- 
servient to  his  nourishment,  thereby  giving  him  the 
means  of  an  infinite  multiplication  of  his  species,'  he 
only  offered  a  fanciful  apology  for  the  carnivorous 
habits  of  a  considerable  portion  of  the  human  family. 
But  the  truth  is,  that  if  man  chooses  to  eat  flesh,  his 
jaws  and  teeth  will  not  only  allow  him  to  eat  it  raw, 
but  they  and  all  his  other  alimentary  organs  and  all 
the  physiological  interests  of  his  body  will  suflFer  less 
injury  from  eating  it  in  that  state  than  from  eating  it 
after  it  has  been  cooked  by  fire. 

1279.  If,  however,  the  civilized  portion  of  the  hu- 
man race  will  not  consent  to  eat  their  flesh-meat 
entirely  raw,  the  best  mode  of  cooking  it  is  to  roast, 
or  broil,  or  boil  it.  The  old-fashioned  way  of  roast- 
ing flesh  suspended  by  a  string  before  a  large  fire, 
and  constantly  turned  round  till  it  is  moderately  done 
through, _  is  perhaps  the  very  best  manner  of  cooking 
it.  Boiling  renders  it  less  stimulating  and  also  less 
nourishing.  Stewing  flesh  is  a  more  objectionable 
mode  of  preparing  it;  and  frying  it  in  fat  or  grease 
of  any  kind  is  decidedly  the  most  pernicious  manner 
in  which  it  can  be  prepared  by  culinary  art.  It  is 
enough  to  break  down  the  digestive  powers  of  any 
stomach.  The  muscular  fibre  and  other  parts  become 
thoroughly  permeated  and  saturated  with  the  hot  fat, 
so  that  if  the  flesh  thus  cooked  is  ever  so  much  mas- 
ticated or  retained  ever  so  long  in  the  mouth,  the 
particles  cannot  imbibe  the  saliva  (426),  and  they 
descend  into  the  stomach  prepared  to  resist  the  action 
of  the  gastric  fluid  and  all  the  physiological  powers 
of  that  organ,  and  thus  to  retard  digestion,  and  cause 
irritation  and  derangement  of  function,  and  prepare 
the  way  for  a  terrible  train  of  evils. 

_  1280.  Flesh  soups  and  broths  are  also  very  objec- 
tionable forms  of  animal  food.  Soups  are  altogether 
too  complicated  to  be  healthy.  Besides,  it  may  be 
laid  down  as  a  general  and  very  important  rule, 
founded  on  the  anatomical  and  physiological  laws  of 


I  the  human  system,  that  in  proportion  as  artificial 
preparations  of  food  render  the  function  of  mastica- 
tion unnecessary,  they  are  injurious  to  the  teeth 
(70!J),  and  detrimental  to  all  the  alimentary  organs, 
and  to  the  physiological  interests  of  the  whole  sys- 
tem. I  am  aware  that  flesh  broths,  chicken  broth, 
\  etc.,  have  formerly  been  very  commonly  ordered  by 
physicians  for  their  convalescent  patients  ;  but  prac- 
tising physicians  have  not  all  been  very  careful  to 
make  themselves  thoroughly  acquainted'  with  those 
physiological  laws  which  should  govern  them  in  pre- 
scribing the  diet  of  the  sick,  and  this  is  probably  one 
of  the  principal  reasons  why  they  have  not  been 
more  successful  in  the  treatment  of  disease. 

1281.  We  have  seen  (738—745),  that  every  kind 
of  concentrated  aliment  is  more  or  less  injurious  to 
the  stomach,  and  through  it  to  the  whole  system. 
Flesh  broths  consist  of  a  quantity  of  water  holding  in 
solution  or  in  a  fluid  state  some  of  the  nutrient  prin- 
ciples of  the  flesh  in  a  very  concentrated  form.  When 
this  kind  of  food  is  swallowed  into  the  stomach,  the 
very  first  duty  which  that  organ  performs  is  to  take 
up  (440),  with  its  absorbents  (442),  all  the  water 
which  contains  the  concentrated  nutrient  principles 
of  the  flesh,  and  with  the  water,  the  salt,  if  any, 
held  in  solution  by  it,  while  the  concentrated  animal 
matter  is  retained  in  the  stomach,  like  a  kind  of  sedi- 
ment, to  be  digested  into  chyme,  and  pass  into  the 
intestinal  tube  like  other  food;  and  as  there  is  no 
mastication  of  this  food,  and  consequently  no  mixture 
of  saliva  with  it  in  the  mouth,  when  the'water  of  the 
broth  is  all  absorbed,  the  remaining  concentrated 
animal  matter  is  left  even  more  dry  than  is  the  in- 
gested food  which  was  received  into  the  mouth  in  a 
solid  form  and  freely  masticated  and  mixed  with  the 
salivary  fluid.  Moreover,  solid  aliment,  when  pro- 
perly masticated  and  slowly  swallowed  into  the  stom- 
ach, always  excites  a  more  ready  and  more  copious 
secretion  of  the  gastric  juice,  and  a  more  free  and 
vigorous  action  of  the  muscular  tissue  of  the  stomach. 
Flesh  broths,  therefore,  always  serve  to  vex  and  irri- 
tate and  to  debilitate  the  digestive  organs,  and  should 
be  particularly  avoided  by  those  whose  digestive 
powers  are  feeble. 

1282.  Salted  flesh  and  fish  of  every  kind  are  less 
easily  digested  and  less  nourishing  than  fresh  ;  yet 
they  will  sustain  a  laboring  man  longer,  because  they 
pass  less  rapidly  through  the  stomach  (1015),  and 
for  this  reason  salted  pork  is  commonly  considered 
the  best  food  for  hard-laboring  men,  as,  to  use  their 
own  language,  it  will  stick  by  them  longer  than  any 
other  food.    Salt  is  itself  an  indigestible  substance, 
and  when  it  has  penetrated  animal  substances  so  as 
to  preserve  them  from  the  process  of  putrefaction,  it 
renders  them  much  more  difficult  of  digestion,  and 
consequently  in  some  degree  causes  irritation  to  the 
digestive  organs.    Fat  pork  thus  preserved,  being  an 
oily  substance,  as  well  as  containing  salt,  is  still 
longer  in  passing  through  the  stomach  than  other 
kinds  of  salted  animal  food;  and  when  the  digestive 
organs  have  sufficient  vigor  to  perform  their  func- 
tions in  spite  of  its  disturbing  qualities,  the  individual 
feels  himself  remarkably  well  sustained  in  the  gastric 
region  by  such  aliment ;  yet  if  he  is  an  accurate  ob- 
server of  his  own  experience,  he  will  soon  learn  that 
though  his  stomach  is  longer  kept  employed  by  salted 
pork,  his  body  is  not  saved  by  it  from  great  weariness 
at  the  close  of  his  day's  labor.     This  weariness, 
which  is  scarcely  felt  at  all  by  the  laborer  who  sub- 
sists on  a  pure  vegetable  diet,  is  much  increased  by 
the  protracted  employment  of  the  stomach  in  dispos- 
ing of  the  salted  pork  (1266—1270). 

1283.  Flesh  and  fish  that  are  both  salted  and  smoked 
are  yet  more  difficult  of  digestion,  and  more  oppres- 
sive and  irritating  to  the  assimilating  organs.  Yet 
it  is  not  uncommon  to  see  upon  the  breakfast  table 
of  feeble  invalids,  a  dish  of  salted  or  smoked  fish. 
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broiled  and  perfectly  saturated  with  butter,  and  per- 
haps also  dressed  with  mustard  and  pepper.  Such  a 
dish  is  enough  to  give  a  hyena  a  fit  of  dyspepsy. 

1284.  From  what  has  been  said  concerning  the 
dietetic  use  of  animal  fat  (1201),  it  must  be  very 
obvious  that  gravies  of  every  kind  containing  oily 
matter,  whether  the  drippings  of  the  flesh  or  melted 
butter,  are  exceedingly  objectionable  and  mischiev- 
ous. Indeed,  most  of  the  made  gravies  on  our  public 
and  fashionable  tables,  and  all  too  common  every- 
where in  civic  life,  are  execrable  compounds,  which 
are  infinitely  more  fit  for  the  soap-boiler's  vat  than 
for  the  human  stomach  !  It  is  not  easy  to  use  lan- 
guage too  strong  in  reprehension  of  these  vile  dishes, 
for  it  would  not  be  easy  to  measure  the  extent  of  the 
evil  which  they  cause.  They  are  truly  abominable 
preparations,  and  ought  to  be  regarded  with  deep 
and  permanent  abhorrence. 

1285.  Concerning  the  use  of  butteb.  as  an  article 
of  diet,  it  is  somewhat  remarkable  that  with  all  the 
diversity  of  opinions  in  regard  to  the  food  of  man, 
nearly  all  who  have  written  or  spoken  on  the  subject 
of  human  aliment  with  reference  to  health,  have  been 
entirely  agreed  in  considering  this  favorite  article  as 
decidedly  objectionable,  and  some  have  spoken  of  it  in 
the  severest  terms  of  condemnation.  Dr.  Beaumont's 
experiments  and  observations  (431)  fully  prove  that 
when  butter  is  taken  into  the  stomach  with  other  sub- 
stances 'it  becomes  a  fluid  oil,  and  floats  upon  the  top 
of  the  chymous  mass,  retaining  its  oily  character  and 
appearance,  till  all  the  other  contents  of  the  gastric 
cavity  are  nearly  or  entirely  chymified  and  emptied 
into  the  duodenum'  (338),  and  it.  like  all  other  ani- 
mal fat  (I2G7),  is  digested  only  by  being  first  acted 
on  by  a  portion  of  bile  and  converted  into  a  kind  of 
saponaceous  substance,  and  then  it  receives  the  action 
of  the  proper  solvent  fluid  of  the  stomach.  The  point 
is,  therefore,  for  ever  established  beyond  all  contro- 
versy, that  butter  is  better  avoided  than  eaten  by 
mankind. 

1286.  But  if  civilized  human  beings  are  determined 
to  continue  the  use  of  biitter,  in  spite  of  every  physi- 
ologicaldemonstration,  andin  defiance  of  consequences, 
then  certain  regulations  in  regard  to  it  at  least  should 
be  observed.    In  the  first  place,  none  but  the  healthy 
and  vigorous  and  active  and  full-grown  should  ever 
presume  to  use  it.    Diseases  of  every  kind,  both  acute 
and  chronic,  are  aggravated  by  it,  though  it  may  pro- 
duce no  distress  nor  sensible  disturbance  in  the  sto- 
mach.   The  delicate  and  feeble  and  inactive  sufi'er 
more  from  it  than  the  robust.    And  children  and 
youth  are  always  more  injured  by  it  than  healthy 
adults  ;  and  this  is  none  the  less  true  and  important, 
because  in  consequence  of  the  energy  and  elasticity 
of  the  youthful  constitution,  the  injurious  efl^ects  do 
not  immediately  manifest  themselves  by  powerful  and 
indubitable  symptoms.     In  the  second  place,  none 
should  be  used  but  that  which  is  perfectly  sweet,  and 
recently  made  from  the  milk  of  healthy  cows  which 
are  permitted  to  run  at  large  in  the  open  air,  or  if 
housed  at  all,  kept  in  clean  and  well-ventilated  sta- 
bles, and  fed  on  good  clean  grass  or  hay  of  the  best 
kind,  free  from  weeds  and  every  poisonous  herb;  for 
every  impurity  or  pernicious  substance  that  finds  its 
way  into  the  bodies  of  the  cows  by  absorption,  will 
inevitably  affect  the  quality  of  the  butter  (1294). 
When  butter  becomes  old  and  strong  or  rancid,  it  is 
still  more  offensive  to  the  digestive  organs,  and  more 
unfriendly  to  health.    In  the  third  place,  those  who 
use  butter  at  all,  should  use  it  very  sparingly,  and 
never  in  the  melted  form. 

1287.  If  *  small  quantity  of  butter  is  spread  upon 
cold  bread  or  other  kinds  of  food,  the  article  upon 
which  it  is  spread  may  be  masticated  and  freely  mix- 
ed with  the  salivary  fluid  in  the  mouth,  and  thus  its 
particles  will  be  prepared  to  resist  the  penetrating 
quality  of  the  butter  when  converted  into  oil  in  the 


stomach,  and  prepared  also  for  the  action  of  the  gas- 
tric fluid.  But  if  the  butter  is  spread  upon  hot  bread 
or  other  kinds  of  food,  or  is  first  melted  and  turned 
upon  the  food — unless  it  be  some  impenetrable  sub- 
stance— it  will  permeate  it  so  thoroughly,  that,  how- 
ever finely  it  may  afterwards  be  masticated  or  ground 
in  the  mouth,  the  particles  being  saturated  with  the 
oil  will  wholly  resist  the  action  of  the  salivary  fluid, 
and  descend  into  the  stomach  prepared  to  stand  out 
long  against  the  action  of  the  gastric  juice.  This  is 
the  reason  why  all  kinds  of  pastry  in  which  butter  or 
lard  or  some  other  kind  of  oily  substance  is  freely  and 
intimately  mixed  up  with  flour,  are  so  exceedingly 
oppressive  and  embarrassing  to  the  debilitated  sto- 
mach, and  always  so  trying  and  injurious  even  to 
the  most  vigorous  and  unimpaired  digestive  organs. 

1288.  Bread  toasted  and  completely  saturated  with 
butter  is  a  very  common  dish  for  those  who  are  labor- 
ing under  chronic  disease,  and  yet  few  preparations 
of  food  could  be  worse  for  them.  I  have  seen  indivi- 
duals in  the  last  stage  of  pulmonary  consumption  par- 
taking freely  of  such  dish  ;  and  when  I  have  remon- 
strated with  them,  they  have  defended  the  improper 
indulgence  on  the  ground  that  it  agreed  perfectly  well 
with  their  stomachs.  Poor  souls!  they  knew  not 
that  the  iniquities  of  their  stomachs  were  visited  upon 
their  suffering  lungs,  and  through  them  on  the  whole 
system  (1095) ;  and  that  to  this  fact  alone  their  sto- 
machs owed  their  immunity  from  distress  whenever 
they  partook  of  such  a  dish  (511).  I  have  seen  others 
laboring  under  painful  chronic  disease  of  many  years' 
standing,  frequently  and  freely  partaking  of  hot  short 
cakes  swimming  in  melted  butter,  and  1  have  often 
seen  them  very  much  displeased  when  I  pointed  out 
to  them  the  impropriety  of  their  eating  such  food. 
It  is  needless  to  say  that  such  invalids  never  recover 
health  while  they  continue  such  practices.  As  a 
general  rule,  then,  butter  should  never  be  used  in  a 
melted  form,  nor  upon  any  thing  hot  enough  to  melt 
it. 

1289.  Cheese,  in  the  stomachs  of  dyspeptics,  and 
others  of  feeble  digestive  powers,  is  always  a  difficult 
thing  to  manage;  but  robust  active  laboring  men,  of 
general  simplicity  of  habits,  are  able  to  digest  it  in 
small  quantities,  without  experiencing  any  immedi- 
ate sensible  inconvenience,  when  it  is  pure  and  good, 
and  used  as  a  condiment  with  bread  and  other  kinds 
of  farinaceous  food.  Rich  old  cheese,  which  is  most 
sought  after  by  epicures,  and  which  has  been  recom- 
mended by  some  as  a  good  promoter  of  digestion,  is 
always  digested  with  great  difliculty,  and  causes  much 
irritation  in  the  stomach,  and  not  unfrequently  pro- 
duces extensive  eruptions  or  inflamed  pustules  or  blis- 
ters of  the  mucous  membrane  of  the  stomach  and 
mouth.  Cheese  notmore  than  three  months  old,  made 
of  milk  from  which  thecream  or  oily  matter  has  mostly 
been  taken,  is  far  more  easily  digested,  and  is  in  every 
respect  less  unwholesome  and  less  objectionable  than 
that  which  is  ordinarily  considered  the  best.  But  in 
making  this  as  well  as  other  kinds  of  cheese  for  mar- 
ket, it  is  quite  fashionable  for  the  manufacturers  to 
put  in  annatto  and  even  arsenic  and  other  poisonous 
substances,  to  give  it  a  rich  and  creamy  appearance 
and  tast^.  It  is  no  uncommon  thing  for  w^hole  fami- 
lies to  be  made  seriously  sick  by  eating  cheese  which 
is  thus  adulterated.  The  curd  made  by  the  ancients, 
and  in  modern  times  by  the  Germans  and  others,  and 
called  pot-cheese,  is  decidedly  the  most  wholesome 
cheese  that  is  used. 

1290.  Milk  has  been  praised  by  almost  every 
writer  on  human  diet,  as  being  one  of  the  most  nour- 
ishing  and  wholesome  kinds  of  food  that  man  can  eat. 
Chemical  nhysiologists  have  told  us  that  it  is  the  only 
single  article  which  contains  within  itself  every  ele- 
ment essential  to  human  nourishment.  Sir.  Kiley 
informs  us  that  the  Arabs  of  the  desert  live  two  or 

I  three  hundred  years,  in  excellent  health,  exclusively 
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on  the  milk  of  their  camels  Milk,  we  know,  is 

the  natural  food  for  children  and  the  young  of  all 
mammiferous  animals.  And  the  experience  of  the 
human  family  for  thousands  of  years  has  proved  that 
milk  is  a  very  nourishing  and  wholesome  andinvigorat- 
ingarticleof  food  for  man  in  almost  every  situation,  con- 
dition, and  circumstance,  in  which  he  may  be  placed. 
In  short,  there  is  a  vast  amount  of  evidence  in  favor 
of  milk  as  an  important  article  in  the  diet  of  mankind. 
And  it  is  very  certain  that,  not  only  for  those  who 
are  laboring  under  disease  of  any  kind,  and  for  the 
delicate  and  feeble,  and  for  the  young  and  for  the  se- 
dentary, but. also  for  those  whose  situations  and  duties 
require  the  greatest  bodily  strength  and  activity  and 
ability  to  endure  protracted  fatigue  and  privation  and 
exposure,  a  milk  and  vegetable  diet  is  far  better  than 
A  flesh  and  vegetable  diet.  Nevertheless,  eight  years 
of  very  extensive  experiment  and  careful  observation 
have  shaken  many  of  my  preconceived  opinions  con- 
cerning milk  as  an  article  of  humain  food. 

1291.  The  testimony  of  hundreds  of  individuals  in 
all  the  various  situations  and  conditions  and  circum- 
stances of  civilized  life  is  entirely  unanimous  on  this 
subject.  All  explicitly  affirm  that  though  they  do 
better  on  a  milk  and  vegetable  diet  than  on  one  of 
flesh  and  vegetables,  yet  they  do  best  when  they  con- 
fine themselves  to  a  diet  of  pure  vegetable  food  and 
pure  water.  I  have  found  that  dyspeptics  and  invalids 
of  every  description  do  better  when  they  abstain  from 
the  use  of  milk  than  when  they  use  it,  and  in  many 
cases  it  is  indispensably  necessary  to  prohibit  milk. 
Farmers,  mechanics,  and  others  whose  labors  are 
severe,  and  who  require  great  bodily  strength  and 
ability  of  endurance,  all  declai-e  that  they  feel  more 
vigorous  and  active,  and  labor  with  greater  ease  and 
elasticity,  and  experience  less  exhaustion  and  sense  of 
fatigue  at  the  close  of  the  day,  when  they  abstain  from 
milk  and  subsist  exclusively  on  vegetable  food  and 
water,  than  when  they  use  milk. 

1292.  And  this  general  testimony  from  experience 
is  certainly  in  strict  accordance  with  the  anatomical 
and  physiological  evidence  of  the  human  system  and 
the  general  analogy  of  nature.  The  young  of  all 
mammiferous  animals,  including  those  of  the  human 
species,  naturally  subsist  for  a  certain  period  exclu- 
sively on  milk.  Those  of  the  lower  animals  in  a  state 
of  nature,  in  proper  time  instinctively  begin  to  accus- 
tom themselves  to  other  kinds  of  food  adapted  to  their 
systems,  and  finally  abandon  their  milk  aliment  en- 
tirely, and  the  fountains  from  which  they  drew  it 

I  wholly  dry  up.  The  alimentary  organs  of  children 
i  are  in  a  condition  requiring  liquid  food,  and  milk  is 
peculiarly  adapted  to  their  physiological  wants  and 
powers.  As  they  grow  older,  however,  new  organs  are 
developed  (324),  adapted  to  new  functions,  and  adapt- 
ing the  system  to  new  kinds  of  aliment;  and  there 
is  no  eood  reason  to  doubt  that,  simultaneously  with 
the  development  of  the  teeth,  in  a  perfectly  normal 
state  of  the  system,  correspondent  changes  take  place 
in  the  physiological  properties  and  powers,  if  not  in 
the  anatomical  properties  of  the  digestive  organs.  So 
that,  while  they  retain  the  capability  of  continuing  to 
sustain  the  body  on  milk,  they  are  fitted  to  serve  the 
general  interests  of  the  system  better  on  more  solid 
forms  of  aliment. 

1293.  On  the  whole,  then,  as  general  rules  for  adult 
man,  those  who  are  labi)ring  under  disease  of  any  kind, 
and  especially  if  the  disease  is  of  a  serious  character, 
and  more  particulaily  if  it  is  of  an  inflammatory  na- 
ture,  or  one  which  all  increased  excitement  of  the 
system  aggravates,  had  better  abstain  entirely  from 
milk,  or  at  most  only  use  it  in  the  quantity  and  manner 
which  I  shall  point  out  when  I  come  to  speak  of  the 
various  modes  of  preparing  vegetal)le  fond  (1401). 
The  sedentary,  the  studious,  and  the  delicate,  had 
better  observe  the  same  rule.  Dyspeptics  almost  in- 
variably find  it  oppressive  to  their  stomachs,  causing 


a  sense  of  distention  and  heaviness  (440).  It  is  possi- 
ble, however,  that  there  may  be  particular  cases  in 
which  the  invalid  and  the  delicate  and  the  sedentary 
may  be  benefited  by  a  temporary  use  of  a  milk  diet. 
This  is  a  point  to  be  decided  by  the  intelligent  physi- 
cian  who  knows  the  symptoms  and  circumstances  of 
the  case,  and  by  the  careful  observation  of  the  indi. 
vidual.  Those  who  are  healthy  and  active  and  athletic 
can  do  exceedingly  well  on  a  milk  and  vegetable  diet; 
but,  as  a  general  rule,  they  can  do  still  better  by  ab- 
staining from  the  use  of  milk,  and  subsisting  wholly 
on  a  diet  of  pure  and  well-chosen  vegetable  food  and 
pure  water ;  and  by  vegetable  food  I  mean  to  compre- 
hend all  fruits  and  farinaceous  seeds  and  roots,  and 
other  kinds  of  esculent  vegetables  proper  for  human 
aliment. 

1294.  Concerning  the  use  of  cows'  milk  as  the  food 
of  children  and  youth,  I  shall  speak  more  particularly 
in  a  subsequent  lecture,  when  I  come  to  treat  of  the 
diet  and  regimen  proper  for  them.  It  is  important 
to  remark  in  this  place,  however,  that  whether  this 
kind  of  food  be  used  for  the  nourishment  of  children 
or  adults,  the  utmost  care  should  be  taken  that  it  is 
of  a  good  quality.  We  have  seen  (1264)  that  what- 
ever foreign  substance  is  introduced  by  absorption 
into  the  vital  domain  of  the  animal  body,  is  mingled 
more  or  less  extensively  with  the  blood  ;  and  in  pro- 
portion to  its  deleteriousness  or  oifensiveness  to  the 
vital  properties  of  the  system,  so  is  the  rallying  of 
the  vital  forces  to  expel  it  as  soon  as  possible  from 
the  circulation  and  to  eliminate  it  from  the  body 
(506).  In  such  emergencies  nature  avails  herself  of 
all  the  means  in  her  power  to  effect  the  expulsion, 
and  consequently  all  those  organs  which  secrete  or 
excrete  substances  which  are  designed  to  pass  from 
the  body,  are  largely  employed  in  the  general  work 
of  depuration.  Hence,  if  the  cow  or  the  female  of 
any  species  of  mammiferous  animals,  receive  any  poi- 
sonous or  foreign  substance  into  the  vital  domain  by 
absorption,  during  the  period  of  lactation,  the  milk 
is  almost  immediately  affected  by  it.  And  it  has 
been  ascertained  by  experiment,  that  if  two  cows, 
the  one  nursing  a  calf  and  the  other  giving  no  milk, 
receive  in  their  food  a  quantity  of  poison  sufiicient  to 
cause  death,  the  latter  cow  will  be  killed  by  it,  while 
the  calf  of  the  former  will  be  killed  and  the  mother 
will  escape.  In  this  way  thousands  of  nursing  infants 
have  been  distressed,  made  sick,  thrown  into  convul- 
sions, and  even  killed,  by  the  poisonous  substances 
voluntarily  swallowed  by  their  mothers  and  nurses  ; 
and  in  this  way  thousands  of  human  beings  have 
been  made  seriously  sick,  and  many  have  been 
killed,  by  the  poisonous  substances  which  cows  have 
eaten. 

1295.  But  the  milk  of  cows  is  far  more  frequently 
rendered  exceedingly  impure  and  unwholesome  than 
actually  poisonous.  Every  thing  that  affeCts  the 
health  of  the  cow  correspondently  affects  the  quality 
of  her  milk.  Impure  and  unwholesome  food  of  every 
description,  improper  confinement,  impure  air,  filthy 
stables,  and  every  thing  else  that  by  absorption  or 
otherwise  affects  her  body  unfavorably,  inevitably 
deteriorates  the  milk  and  renders  it  unwholesome. 
When  cows  are  kept  in  dirty  and  ill-ventilated  sta- 
bles, and  the  filth  is  suffered  to  remain  upon  their 
bodies,  as  is  too  generally  tl\e  case  during  the  winter, 
the  milk  always  becomes  highly  charged  with  the 
odor  and  taste  of  the  filth  ;  and  when,  besides  all  this, 
the  cows  are  fed  on  the  vile  dregs  of  distilleries  and 
other  improper  substances,  their  milk  is  any  thing 
but  wholesome,  and  can  hardly  fail  to  impair  the 
health  of  those  who  use  it  freely  as  an  article  of  diet. 
Even  too  stimulating  food,  however  pure,  such  as  the 
meal  of  Indian  corn  and  other  kinds  of  grain,  neces- 
sarily renders  the  milk  less  suitable  for  human  ali- 
ment, and  especially  for  the  food  of  children.  Such 
food  is  given  to  increase  the  quantity  of  the  milk, 
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and  always  renders  that  secretion  somewhat  more 
exciting  and  febrile  in  its  tendency. 

1296.  The  best  milk,  therefore,  can  only  be  pro- 
cured from  perfectly  healthy  cows  which,  during  the 
season  of  grazing,  run  at  large  in  the  open  field  and 
crop  their  food  from  a  pure  soil,  and  d\iring  the  win- 
ter are  fed  on  good  hay,  and  if  housed  at  all,  kept  in 
clean  and  well-ventilated  stables,  and  every  day  tho- 
roughly curried  and  cleaned,  and  supplied  with  pure 
water  for  drink,  and  suffered  to  take  regular  exercise 
in  the  open  air  (1286). 

1297.  The  cream  of  milk,  though  capable  of  being 
converted  into  butter,  yet,  when  recent  and  sweet,  is 
perfectly  soluble  in  water,  and  mixes  freely  with  the 
fluids  of  the  mouth  and  stomach  ;  and  therefore,  if  it 
is  free  from  any  deleterious  properties  (1294 — 1296), 
it  is  very  far  less  objectionable  than  butter  as  an  arti- 
cle of  diet.  It  may  be  used  instead  of  butter  in  a 
variety  of  ways,  as  I  shall  point  out  hereafter,  and 
without  any  sacrifice  of  gustatory  enjoyment,  but 
with  decided  benefit  to  health  ;  that  is,  if  one  or  the 
other  must  be  used.  Nevertheless,  as  a  general  rule, 
the  physiological  interests  of  our  bodies  are  better 
served  without  the  use  of  either.  The  butter  spoken 
of  in  the  Scriptures,  in  connexion  with  honey,  etc.,  as 
an  agreeable  article  of  food,  was  probably  rich  sweet 
cream. 

1298.  Eggs  are  somewhat  more  highly  animalized 
than  millc,  and  perhaps  rather  more  exciting  to  the 
system.  Yet  when  fresh  and  good,  if  taken  raw  or 
very  slightly  cooked  by  boiling  or  otherwise,  without 
the  use  of  fat  or  oily  matter,  they  are  not  difficult  of 
digestion,  and  are  quite  nourishing.  But  when  they 
are  so  much  cooked  as  to  become  hard  or  solid,  they 
require  a  vigorous  stomach  to  digest  them  without 
oppression.  All  that  I  have  said  concerning  milk, 
and  those  by  whom  it  may  be  used  as  food  (1290, 
1293),  I  consider  strictly  applicable  to  eggs ;  but 
care  should  always  be  taken  that  they  are  not  too 
old,  and  that  their  vitality  is  not  in  any  measure 
impaired. 

1299.  In  closing  my  remarks  on  this  general  topic, 
I  deem  it  proper  to  repeat  what  I  have  said  (858, 
859),  that  animal  food  of  every  kind,  and  particularly 
flesh  meat,  when  freely  used,  so  affects  the  physiologi- 
cal powers  of  the  digestive  organs,  that  they  cannot 
chymify  vegetable  substances  with  the  same  ease  and 
comfort  that  they  can  when  accustomed  only  to  vege- 
table food.  Hence,  many  kinds  of  fruits  and  vegeta- 
bles which  a  flesh-eater  cannot  partake  of  without 
more  or  less  inconvenience,  and  which  in  certain  sea- 
sons of  the  year  and  during  the  prevalence  of  epidem- 
ics are  sure  to  make  him  sick,  may  be  freely  eaten  with 
perfect  comfort  and  safety  by  those  who  subsist  wholly 
on  vegetable  food. 

1300.  The  conclusion  of  the  whole  matter  then, 
concerning  animal  food,  is  briefly  this  ;  as  a  general 
and  permanent  rule  for  the  human  species,  in  all  situ- 
ations, conditions,  and  circumstances,  where  man  can 
have  his  choice  of  aliment,  it  is  best  that  every  one 
should  wholly  abstain  from  flesh-meat;  but  if  any 
will  eat  it  for  the  gratification  of  depraved  appetite,  it 
should  only  be  those  who  are  healthy  and  vigorous 
and  active,  and  much  in  the  open  air.  And  they 
should  never  allow  themselves  to  indulge  in  the  use 
of  it  more  than,  once  a-day,  and  then  in  great  moder- 
ation, and  only  prepared  in  the  simple  manner  which 
I  have  described  ( 1279).  All  other  kinds  of  food  per- 
taining to  the  animal  kingdom  should,  as  a  general 
rule,  be  avoided  by  the  diseased  and  the  feeble  and 
delicate  (1252,  Note).  In  short,  I  am  convinced  that 
as  a  general  and  permanent  rule,  the  whole  human 
family  would  do  best,  after  a  certain  period  in  very 
early  life,  to  subsist  entirely  on  the  products  of  the 
vegetable  kingdom  and  pure  water. 

1301.  In  regard  to  the  use  of  salt  and  other  season- 
ings in  preparing  the  different  kinds  of  animal  and 


vegetable  substances  for  human  aliment,  I  shall  speak 
fully  in  a  subsequent  lecture. 


LECTURE  XXI. 

What  shall  we  eat? — The  abundant  supplies  of  the  vegetable 
kingdom,  and  resourcesof  the  eurtli — Geneial  physiological  laws 
in  reijard  to  preparing  food,  and  the  use  of  artificial  means  as 
aids  to  the  vital  powers — All  artificial  piciiaratious  of  food,  in 
themselves  considered,  are  evil  —  General  principles  which 
should  govern  the  artificial  preparation  of  food  in  relation  to 
mastication,  insalivation,  deglutition,  temperature,  concentra- 
tion, combination,  quantity,  etc. — Practical  application  of  these 
principles — Primitive  simplicity  of  food  and  manner  of  prepar- 
ing it — The  history  of  bread,  and  tlie  kinds  used  by  different 
portions  of  the  human  family — '  Bread  the  staff  of  life' — Wheat 
the  best  material  for  loaf  bread — Where  and  how  raised  and 
best  prepared — Adulterations  of  bread — Coarse  bread  most 
wholesome — Properties  of  meal — Yeast,  fermentation,  etc. — 
Mixing,  kneading,  and  baking  bread — Use  of  alkalies  in  bread- 
making — Alcohol  in  bread — How  to  keep  bread  sweet — Who 
should  make  bread — Bread-making  the  highest  art  of  cooking 
. — Perfect  bread-making  the  very  top  of  culinary  skill — Varie- 
ties of  bread — Other  less  simple  preparations  from  farinaceous 
substances — Cakes,  etc.— Sweets  antl  acids — All  fats  should  be 
avoided — Cream  and  milk  how  used,  if  at  all — Puddings,  pies, 
etc.— Other  vegetables,  fruits,  etc.,  how  prepared  and  used — 
General  conclusions  in  regard  to  the  kinds,  conditions,  quali- 
ties, quantities,  and  preparations  of  the  food  of  man. 

1302.  Those  who  have  accompanied  me  thus  far 
along  my  course,  are  by  this  time  perhaps  disposed 
to  cry  out,  with  the  multitudes  who  only  know  what 
they  have  learned  from  rumor  concerning  my  opin- 
ions. What  will  you  leave  us  to  subsist  on  ?  What 
shall  we  eat  when  all  our  customary  food  is  taken 
away  ? — when  flesh  and  every  thing  pertaining  to 
the  animal  kingdom  is  denied  us  ? 

1303.  And  has  it  come  to  this  ?  Is  it  indeed  true 
that  man  is  under  the  necessity  of  making  his  body  a 
sepulchre  for  dead  carcasses,  in  order  to  keep  himself 
alive,  and  to  preserve  his  civilization,  and  the  elegant 
refinements,  and  arts  of  civic  life  ?  I  do  confess,  and 
deeply  regret  that  truth  compels  me  to  acknowledge, 
that  in  many  portions  of  the  civilized  world  mankind 
have  become  so  accustomed  to  depend  on  the  products 
of  the  animal  kingdom  for  their  principal  articles  of 
diet,  that  they  have  greatly  neglected  to  develop  and 
foster  the  capabilities  of  their  more  natural  and  pro- 
per source  of  aliment,  and  learned  to  think  that  star- 
vation would  be  the  inevitable  consequence  of  an  en- 
tire abandonment  of  animal  food. 

1304.  It  is  true  that  at  the  public  tables  of  our 
steamboats  and  hotels,  and  in  fact  all  the  fashionable 
tables  in  civic  life,  which  almost  literally  groan  be- 
neath the  multitudinous  dead  that  lie  in  state  upon 
them,  embalmed  and  decorated  like  the  bodies  of 
Egyptian  potentates  prepared  for  solemn  interment, 
emitting  their  spicy  odors  to  disguise  their  natural 
loathsomeness  ;  it  is  true  that,  at  one  of  these  tables, 
loaded  apparently  with  every  luxury  and  savory 
dainty  that  the  market  can  supply  and  culinary  skill 
prepare,  if  one  sits  down  determined  to  abstain  from 
animal  food  and  the  still  more  pernicious  preparations 
of  vegetable  substances,  he  may  look  in  vain  through- 
out the  wilderness  of  viands  before  him  for  a  single 
dish  of  plain  and  wholesome  vegetable  food,  such  as  a 
wise  man  would  willingly  and  freely  partake  of.  He 
might  order  any  form  of  aliment  that  the  products  of 
the  animal  kingdom  can  be  tortured  into,  which  hap- 
pens not  to  be  upon  the  table,  and  he  would  probably 
be  promptly  and  with  alacrity  supplied;  but  if  he 
calls  for  a  simple  dish  of  fruits  or  vegetables,  his  call 
will  either  be  utterly  neglected,  or  he  will  be  ans- 
wered in  a  surly  tone—'  We  have  not  got  them,  sir  !' 

 and  he  may  therefore  either  make  his  meal  tipon 

a  crust  of  miserable  bread,  or  conclude  to  fast  en- 
tirely, and  pay  his  dollar  or  half-dollar  for  the  refined 
and  ennobling  pleasure  of  seeing  his  more  carnivorous 
and  literally  omnivorous  fellow  creatures  glut  them- 
selves,  much  after  the  same  manner  of  tl»e  giant 
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Polyphemus  when  he  feasted  on  the  quivering  bodies 
of  the  Greeks  which  he  had  dashed  to  pieces  in  his 
wrath,  excited  by  the  fierceness  of  his  appetite  for 
flesh. 

1305.  But  is  there  a  necessity  for  such  a  state  of 
things  ?  Must  it  be  so,  that  we  must  either  deny  our- 
selves every  enjoyment  of  the  table,  or  consent  to  be- 
come associated  in  our  dietetic  habits  and  character 
with  the  hyena  and  the  wolf  and  other  beasts  of  prey  ? 
and  with  the  vulture  and  the  owl  and  bat,  and  other 
harpies  of  the  winged  kind  ?  Nature  shudders  and 
recoils,  and  answers,  'No!'  in  the  deepest  tones  of 
loathing  and  abhorrence,  and  points  ns  to  our  beautiful 
mother  earth,  and  asks  us  to  contemplate  her  all-boun- 
tiful  bosom,  and  the  still  greater  capabilities  of  her 
soil,  which,  in  the  depths  of  our  putrescent  sensuality, 
we  have  too  long  and  too  ungratefully  neglected  and 
despised.  What !  talk  of  starving,  in  the  face  of 
Heaven,  when  our  benevolent  Creator  has  spread  for 
us  so  bountiful  a  table  in  the  vegetable  kingdom,  of 
fruits  and  seeds  and  roots  and  other  esculent  substan- 
ces innumerable,  and  which  may  be  cultivated  and 
multiplied  in  quantity  and  variety  without  bounds  ? 
VVhv  did  not  our  first  parents  famish  in  Eden,  when 
they  kept  the  garden  and  fed  on  fruit  ?  Why  have 
not  the  myriads  of  the  human  race  who,  from  the 
earliest  periods  of  the  world  even  to  the  present  hour, 
have  subsisted  on  vegetable  food,  famished  and  left 
their  portions  of  the  earth  depopulated  ?  Indeed  we 
do  abuse  our  own  nature  and  our  God  when  we  sup- 
pose there  is  not  in  the  products  of  the  vegetable 
kingdom  and  in  the  capabilities  of  the  soil  a  full  supply 
of  nourishment  for  man,  and  such  as  is  best  adapt- 
ed to  sustain  the  highest  physiological  and  jjsycho- 
logical  interests  of  his  nature,  and  to  afford  him  the 
purest  and  richest  and  most  wholesome  enjoyments  of 
sense. 

1306.  In  regard  to  the  preparations  of  vegetable 
food,  when  considered  with  reference  to  the  very  high- 
est capabilities  of  human  nature,  it  is  unquestionably 
true  that,  in  the  climate  most  natural  to  man  (1239), 
his  physiological  interests  would  be  best  sustained  by 
those  vegetable  products  which  require  no  culinary 
change  or  cooking  (7C0).  But  as  man  migrates  and 
becomes  acclimated  in  different  portions  of  the  earth, 
where  he  finds  it  necessary  to  subsist  on  different  ve- 
getable or  other  substances,  it  is  possible  that  he  may 
also  find  it  necessary  to  prepare  some  of  those  substan- 
ces by  fire  or  otherwise,  in  order  to  render  them  most 
compatible  with  his  organization  and  his  physiological 
properties  and  powers  and  interests. 

1307.  It  is  a  general  physiological  law  of  organized 
bodies,  towhich  there  isnoexception,  that  allartificial 
means  to  effect  that  which  the  living  body  has  natural 
faculties  and  powers  to  accomplish,  alwaysand  inevit- 
ably impair  and  tend  to  destroy  the  physio'opniial 
powers  designed  to  perform  the  function  or  to  produce 
the  effect.  Thus,  as  we  have  seen  (709),  every  artifi- 
cial means  substituted  for  the  natural  and  proper  use 
of  the  teeth  in  mastication  inevitablv  injures  those 
organs  and  always  tends  to  destroy  their  power  toper- 
form  the  function  for  which  they  were  intended.  And 
thus,  every  artificial  means  employed  for  the  regula- 
tion of  the  temperature  of  the  body  alwaysand  inevita- 
bly diminishes  the  natural  power  of  the  b  idy  to  regu- 
late its  own  temperature  (490).  If  our  feet  are  cold, 
for  instance,  and  we  by  walking,  dancing,  or  other 
exercise  of  the  lower  limbs,  increase  in  a  natural  and 
healthy  manner  the  calorific  function  of  the  feet,  and 
thus  restore  them  to  a  comfortable  temperature,  we 
invigorate  all  the  physiological  powers  of  the  parts,, 
compatibly  with  the  general  physiological  interests  of 
the  body;  but  if  instead  of  this,  we  warm  our  feet  by 
a  fire,  we  necessarily  weaken  all  the  physiological 
powers  of  the  parts,  and  consequently  diminish  the 
calorific  function  of  the  feet,  or  their  natural  power 
to  generate  animal  heat  and  regulate  their  own  tem- 


perature, and  thereby  render  them  more  liable  to 
suffer  from  cold.  All  this  is  true  of  every  other 
member  and  part  of  the  system,  and  also  accurately 
illustrates  the  effects  of  all  other  artificial  means  on  the 
physiological  powers  of  the  body  (418). 

1308.  It  may  therefore  be  laid  down  as  a  general 
law,  that  all  processes  of  cooking,  or  artificial  prepar- 
ations of  food  by  fire,  are  in  themselves,  considered 
with  reference  to  the  very  highest  and  best  condition 
of  human  nature,  in  some  degiee  detrimental  to  the 
physiological  and  psychological  interests  of  man  (725). 
Yet  inasmuch  as  man  may  be  so  situated  as  to  be  under 
the  necessity  of  subsisting  on  substances  which  are 
less  wholesome  in  their  natural  state  than  when  pro- 
perly prepared  by  fire,  therefore  in  such  cases  the  evil 
of  the  artificial  preparation  by  the  process  of  cooking 
would  be  less  than  that  which  it  would  prevent, 
and  consequently  it  would  be  a  necessary  evil,  and  in 
effect  a  relative  good. 

1309.  This  view  of  the  subject  presents  the  matter 
in  a  simple  and  true  light,  and  clearly  teaches  us  that 
whatever  may  be  the  situation  and  circumstances  and 
diet  of  man,  cooking,  or  the  artificial  preparation  of 
his  food  by  fire  or  otherwise,  is  always  to  be  considered 
as  a  real  and  actual  evil,  except  in  so  far  as  it  is  ren- 
dered indispensably  necessary  to  his  physiological 
interests  by  the  character  of  the  substances  on  which 
he  is  compelled  to  subsist;  and  when  thus  rendered 
necessary,  it  should  always  be  governed  by  the  laws 
of  constitution  and  relation  established  in  his  nature 
(683,  757) ;  or,  in  other  words,  the  preparations  should 
always  be  made,  as  far  as  possible,  consistent  with 
his  organization  and  with  his  physiological  properties 
and  powers. 

1310.  If  man  were  to  subsist  wholly  on  alimentary 
substances  in  their  natural  state,  or  without  any  arti- 
ficial preparation  by  cooking,  then  he  would  be  obliged 
to  use  his  teeth  freely  in  masticating  his  food  (709), 
and  by  so  doing  not  only  preserve  his  teeth  from  decay 
and  keep  them  in  sound  health  (713) ;  but  at  the  same 
time  and  by  the  same  means  he  would  thoroughly  mix 
his  food  with  the  solvent  fluid  of  his  mouth  (126), 
and  thus  prepare  it  both  for  swallowing  and  for 
the  action  of  the  stomach  (426);  and  by  the  same 
means  also  he  would  be  made  to  swallow  his  food 
slowly,  as  the  welfare  of  the  stomach  (429),  and  of 
the  whole  system  requires  he  should  •  (717). 

1311.  Again,  if  man  were  to  subsist  wholly  on 
uncooked  food,  he  would  never  suffer  from  the  impro- 
per temperature  of  his  aliment  (490).  Hot  substances 
taken  into  the  mouth  serve  more  directly  and  power- 
fully to  destroy  the  teeth  than  any  other  cause  which 
acts  immediately  upon  them  (714) ;  and  hot  food  and 
drink  received  into  the  stomach  always  in  some  degree 
debilitate  that  organ,  and  through  it  every  other 
organ  and  portion  of  the  whole  system,  diminishing,  as 
an  ultimate  result,  the  vital  power  of  every  part,  im- 
pairing every  function,  and  increasing  the  suscepti- 
bility of  the  whole  body  to  the  action  of  disturbing 
causes,  and  predisposing  it  to  disease  of  every  form. 
Moreover,  the  use  of  hot  food  and  drink  always  and 
inevitably  diminishes  gustatory  power  and  enjoyment. 
On  this  point  the  most  egregious  error  of  opinion  pre- 
vails, wherever  fire  is  employed  in  the  preparation  of 
human  aliment.  It  is  universally  believed  that  a 
high  temperature  of  food  gives  it  a 'greater  relish,  but 
the  contrary  is  true.  Heat  acts  on  the  gustatory 
nerve  like  other  stimulants,  always  diminishing  the 
power  of  that  organ  to  perceive  and  appreciate  the 
delicate  qualities  of  alimentary  substances  (702) ;  and 

♦On  introducinR  fond  into  the  stomach  ofSt.  Marlin  (431.  Notu) 
through  thcartiflcini  aperture,  Dr.  Beaiimnnt  found  thatthe  organ 
would  not  receive  it  rapidly  even  in  tlie  liquid  slate.  '  If  a  few 
spoonfuls  of  soup  or  other  liquid  diet  be  put  in  with  a  spoon  or 
funnel,'  says  he,  '  the  rutio;  quickly  close  upon  it,  and  gradually 
difTusc  it  through  lliega-strieeiivity,  cntiruly  excluding  more  during 
this  action.  When  a  relaxation  t.nkes  place  another  quatuity  will 
be  received  in  the  same  manner '  (426,  429).  I 
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hencu,  they  who  never  receive  any  thing  into  the 

mouth  warmer  than  the  blood,  always  other  things 

being  etinal — have  the  nicest  gustatory  perception, 
and  the  richest  and  most  varied  gustatory  enjoy- 
ment of  their  food.  This  every  one  may  demonstrate 
for  himself  by  a  fair  experiment  of  three  months'  en- 
tire abstinence  from  hot  food  and  drink  and  other  hot 
substances.  By  a  general  abstinence  from  these 
things  also,  diseases  of  the  throat,  lungs,  and  indeed 
of  every  part  of  the  body,  would  be  far  less  numerous 
and  frequent  than  at  present.  In  short,  many  and 
great  benefits  would  result,  without  the  sacrifice  of  a 
single  good  or  real  comfort,  or  the  production  of  a 
single  evil,  from  the  total  and  universal  abandonment 
of  hot  food  and  drinks  ;  and  however  complicated  and 
pernicious  the  artificial  preparations  of  our  aliment 
may  in  other  respects  be,  there  certainly  is  no  neces- 
sity for  its  being  received  into  the  mouth  and  swal- 
lowed when  it  is  hot,  or  even  warm. 

1312.  Again,  if  man  were  to  subsist  entirely  on 
food  in  a  natural  state,  he  would  never  suffer  from 
concentrated  aliment.  We  have  seen  (737,  754)  that 
every  substance  in  nature  suitable  for  the  food  of  man 
consists  of  both  nutritious  and  innutritions  matter, 
varying  in  proportions,  in  different  substances,  from 
three  or  four  per  cent,  of  nutritious  matter,  up  to 
ninety  or  ninety-four  per  cent  (890).  But  nature, 
without  the  aid  of  human  art,  produces  nothing  for 
the  alimentary  use  of  man  which  is  purely  a  concen- 
trated nutrient  principle.  And  the  human  body,  as 
we  have  seen  (683,  757);  is  organized  and  endowed 
with  precise  and  determinate  reference  to  this  state  of 
things  ;  and  hence,  as  we  have  seen  (751),  a  due  pro- 
portion of  innutritions  matter  in  our  food  is  as  import- 
ant to  health  as  nutritious  matter  is.  Human  beings 
may  subsist  from  childhood  to  old  age  on  a  simple  diet 
of  potatoes  and  pure  water  exclusively,  and  enjoy 
good  uninterrupted  health,  and  possess  great  muscu- 
lar power  and  ability  to  endure  protracted  fatigue  and 
exposure.  But  if  the  purely '  nutrient  matter  be 
separated  out  by  artificial  means,  and  human  beings  be 
fed  exclusively  on  this  concentrated  form  of  aliment 
and  pure  water,  they  will  soon  perish  (738),  not  be- 
cause this  matter  contains  no  azote  or  nitrogen,  nor 
because  man  necessarily  requires  a  variety  of  alimen- 
tary substances  (738),  but  simply  and  exclusiyely  be- 
cause the  anatomical  construction  and  physiological 
powers  of  the  alimentary  organs  of  the  human  body 
are  constitutionally  adapted  to  food  which  consists 
of  both  nutritious  and  innutritious  matter.* 

1313.  Again,  if  man  subsisted  wholly  on  uncooked 
food,  he  would  not  only  be  preserved  from  improper 
concentrations,  but  also  from  pernicious  combinations 
of  alimentary  substances.  We  have  seen  (852,  858), 
that  the  alimentary  organs  of  man,  like  those  of  the 
horse,  ox,  sheep,  dog,  cat,  and  most  or  all  other  ani- 
mals of  the  higher  orders,  if  not  in  fact  of  all  other  ani- 
mals without  limitation,  possess  the  physiological  capa- 
bility of  so  accommoding  themselves  to  emergencies, 
that  they  can  be  made  to  digest  almost  every  vegeta- 
ble and  animal  substance  in  nature,  and  they  can  by 
long  training  be  educated  to  digest  a  mixture  of  these 
substances  at  the  same  time.  Nevertheless  't  is  in- 
controvertibly  true  that  the  alimentary  organs  of  man 
and  of  all  other  animals  can  digest  one  kind  of  food 
at  a  time  better  than  a  mixture  of  different  kinds ; 
for  it  is  impossible  that  the  solvent  fluids  secreted  by 
the  stomach  and  other  organs  belonging  to  the  alimen- 
tary apparatus,  (426,  447)  should  be,  at  the  same 
time,  equally  well  adapted  to  entirely  different  kinds 
of  food. 

*  'Bulk,'  says  Dr.  Beaumont,  'is  nearly  as  necessary  to  the 
articles  of  diet,  as  the  nutrient  principle.  They  should  be  so  man- 
aged that  one  will  be  in  proportion  to  the  other.  Too  highly  nu 
tntive  diet  is  probably  as  fatal  to  the  prolongation  of  life  and 
and  health,  as  that  which  contains  an  insufflcient  quantity  of  nour- 
ishment. 


1314.  1  do  not  say  that  the  alimentary  organs  of 
man  cannot,  by  long  habit,  be  brought  into  such  a 
state  as  that,  while  that  state  remains,  they  will  not 
digest  a  mixture  of  animal  and  vegetable  food  with 
more  immediate  comfort  and  satisfaction  to  them- 
selves and  the  individual,  than  they  will  vegetable 
food  alone.  Jiut  this  does  not  militate  in  the  least 
against  the  general  principle  which  I  have  advanced, 
for  it  is  nevertheless  true  that  the  same  organs  are 
capable  of  being  brought  into  a  state  in  which  they 
will  digest  a  meal  of  unmixed  food,  of  either  kind, 
with  less  embarrassment  and  injury  to  themselves 
and  to  tlie  whole  system,  than  they  can  the  mixed 
food  in  any  state.  Hence  it  is  a  general  physiological 
law  concerning  the  dietetic  habits  of  man,  that  sim- 
plicity of  food  at  each  meal  is  essential  to  the  highest 
well-being  of  the  individual  and  of  the  race. 

1315.  God  has  unquestionably  provided  a  great  and 
rich  variety  of  substances  for  man's  nourishment  and 
enjoyment ;  but  it  is  equally  certain  that  he  did  not 
design  that  man  should  partake  of  all  this  variety  at 
a  single  meal,  nor  in  a  single  day  nor  season  ;  but 
from  meal  to  meal,  from  day  to  day,  and  from  season 
to  season,  varying  his  enjoyment  in  strictest  consist- 
ency with  the  great  laws  of  his  nature.  And  hence 
all  artificial  combinations  of  alimentary  substances, 
and  particularly  of  a  heterogeneous  kind,  and  yet 
more  especially  the  concentrated  forms  (750),  must 
be  more  or  less  pernicious  to  the  alimentary  organs, 
and,  through  them,  to  the  whole  system. 

1316.  Finally,  if  man  subsisted  wholly  on  uncooked 
food,  the  undepraved  integrity  of  his  appetite  (757), 
his  thorough  mastication  (717),  and  slow  swallowing, 
and  his  simple  meal,  would  greatly  serve  to  prevent 
his  over-eating,  and  thus  save  him  from  the  mischiev- 
ous  effects  of  one  of  the  most  destructive  causes  op- 
erating in  civic  life.  For  excessive  alimentation  is  in- 
dubitably the  cause  of  more  disease  and  premature 
death  in  civilized  man,  than  any  thing  else  which 
affects  his  existence ;  and  there  is  no  other  possible 
way  by  which  the  evil  can  be  removed,  consistent 
with  the  highest  physiological  interests  of  the  human 
constitution,  than  by  a  stern  simplicity  of  diet,  com- 
menced in  childhood  and  rigidly  adhered  to  through 
life. 

1317.  In  all  our  artificial  preparations  of  food, 
therefore,  these  important  principles  or  general  rules 
should  ever  be  kept  in  view,  and  an  intelligent  and 
reasonable  and  conscientious  regard  to  them  should 
always  be  entertained  and  cherished,  and  particularly 
by  woman,  whose  dominion  over  these  matters,  as 
the  wife  and  the  mother,  gives  her  immense  power  to 
act  either  as  the  angel  of  mercy  or  of  woe  to  the  hu- 
man race  ! — as  the  angel  of  mercy,  if  in  the  integrity 
of  her  soul  she  leads  the  way  in  truth  and  holiness, 
and  teaches  those  on  whom  her  moral  influence  is 
exerted  to  follow  her  ; — as  the  angel  of  woe,  if  she  suf- 
fers  sensual  gratification  to  seduce  her  from  the  path 
of  duty,  and  becomes  the  minister  of  depraved  appe- 
tite and  indulgence. 

1318.  Whatever  may  be  the  kind  of  food  on  which 
man  subsists,  when  the  artificial  preparation  is  made 
as  far  as  possible  in  accordance  with  the  physiological 
laws  of  constitution  and  relation  established  in  his 
nature  (683,  757),  and  is  of  that  simple  character 
which  leaves  the  proportions  of  nutritious  and  innu- 
tritious properties  as  nature  combined  them  (737))  <"■ 
in  the  general  average  conforms  in  this  respect  to  na- 
ture, and  effects  little  change  in  the  nutritious  prin- 
ciples, and  retains  the  natural  requisition  for  the 
function  of  the  teeth  (426),  and  thus  secures  the  pro- 
per chewing  of  the  food,  and  the  mixing  of  it  with 
the  solvent  fluid  of  the  mouth  (716),  and  the  swallow- 
ing of  it  slowly  (717),  the  artificial  process  of  prepa- 
ration militates  very  little,  if  at  all,  against  any  of 
the  physiological  interests  of  the  body.  But  if  the 
preparation  concentrates  the  nutrient  properties,  and 
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destroys  the  due  proportion  between  the  hulk  and 
nourishment,  and  effects  improper  changes  and  com- 
binations in  the  nutrient  elements,  and  does  away 
the  necessity  for  mastication,  and  presents  the  food  in 
too  elevated  a  temperature,  and  enables  us  to  swallow 
it  too  rapidly  with  little  or  no  exercise  of  the  teeth, 
and  without  properly  mixing  it  with  the  saliva,  the 
artificial  process  of  cooking  is  decidedly  and  often  ex- 
ceedingly  inimical,  not  only  to  the  physiological  in- 
terests of  the  alimentary  organs,  but  of  the  whole 
human  system.  And  let  it  ever  be  remembered,  that, 
as  a  general  rule,  the  processes  of  cooking  when  re- 
gulated in  the  very  best  manner,  cannot  so  perfectly 
adapt  the  substances  which  it  is  necessary  to  cook,  to 
the  physiological  properties  and  powers  of  the  human 
body,  as  to  render  them  equally  conducive  to  the 
highest  and  best  condition  of  man,  with  those  sub- 
stances which  are  naturally  adapted  to  his  alimentary 
wants  (1240).  And,  therefore,  as  already  stated 
(1308),  all  processes  of  cooking,  or  artificial  prepara- 
tions of  food  by  fire — considered  in  reference  to  the 
very  highest  capabilities  of  human  nature — must  be 
regarded  as  in  some  measure  an  evil ;  and  the  grand 
desideratum  is  to  ascertain  how  far  the  various  cir- 
cumstances in  which  man  is  placed,  and  the  quality 
of  the  aliment  on  which  he  is  obliged  to  subsist,  ren- 
der this  evil  necessary,  or  to  what  extent  the  artifi- 
cial preparation  of  food  can  be  carried  without  caus- 
ing a  greater  evil  than  it  prevents. 

1319.  In  the  application  of  these  principles  to  the 
various  situations  and  circumstances  in  which  man 
may  be  placed,  we  readily  perceive  that  the  first 
great  question  is,  What  are  the  substances  necessarily 
entering  into  the  diet  of  man  which  require  cooking, 
or  any  kind  of  artificial  preparation,  in  order  to  ren- 
der them  most  genial  to  the  physiological  interest  of 
the  human  constitution  ?  The  second  great  question 
is,  What  kind  or  manner  of  preparation  of  those  sub- 
stances do  the  highest  physiological  interests  of  man 
require  or  admit  of  ?  And  the  third  question  is.  To 
what  extent,  and  in  what  manner,  may  we  artificially 
prepare  other  substances  which  we  choose  to  compre- 
hend in  our  diet,  without  seriously  infringing  our 
physiological  and  psychological  interests  ? 

1320.  To  enter  into  these  several  inquiries  with 
critical  accviracy  and  complete  detail,  would  not  only 
require  a  very  great  deal  of  time,  but  also  an  intimate 
and  perfect  knowledge  of  the  alimentary  character 
of  all  the  substances  which  man,  in  all  the  varieties 
of  situation  and  circumstances  of  the  species,  may 
find  it  necessary  or  convenient  or  agreeable  to  eat. 
It  cannot  therefore  be  expected  that  I  shall,  in  this 
place,  attempt  it  to  any  considerable  extent. 

BREAD — BREAD-MAKING — THE  HISTORY  OF  BREAD, 
ETC. 

1321.  It  is  nearly  certain,  as  I  have  already  stated 
M  (772),  that  the  primitive  inhabitants  of  the  earth  ate 

their  food  with  very  little  if  any  artificial  preparation 
(769).  The  various  fruits,  nuts,  seeds,  roots,  and 
other  vegetable  substances  on  which  they  subsisted, 
were  eaten  by  them  in  their  natural  state,  with  no 
other  grinding  than  that  which  was  done  by  the 
teeth.  As  the  human  family  increased,  and  popula- 
tion became  more  dense  and  extended,  and  providen- 
tial measures  more  necessary,  the  condition  and  cir- 
cumstances of  society  gradually  led  to  the  invention 
and  adoption  of  the  simple,  and,  at  first,  rude  arts  of 
domestic  life  (20).  Among  these  was  that  of  bruis- 
ing the  harder  articles  of  their  food,  such  as  nuts  and 
seeds,  or  grain,  on  flat  stones,  selected  and  kept  for 
the  purpose.  By  constant  use,  these  stones  in  time 
became  hollowed  out,  and  being  thereby  rendered 
more  convenient,  men  at  length  began  to  form  mor- 
tars and  pestles  from  stones ;  and  probably  the  next 
step  was  the  construction  of  the  rude  kind  of  hand- 
mills,  which  continued  in  use  for  many  centuries,  and 


indeed  which,  with  the  stone  mortars,  have,  through- 
out all  ages  and  in  almost  every  portion  of  the  earth, 
been  used  in  the  ruder  states  of  society. 

1322.  When  men  became  acquainted  with  the  use 
of  fire,  they  probably  often  parched  their  corn  or 
grain  before  they  pounded  it,  and  afterwards  they 
learned  to  mix  it  with  water  into  the  consistency  of 
dough,  and  to  bake  this  in  an  unleavened  or  unfer- 
mented  state,  on  flat  stones  before  the  fire,  or  in  the 
hot  ashes  or  hot  earth,  or  in  the  rude  ovens  which 
they  formed  by  digging  holes  in  the  earth,  into  which 
tliey  put  heated  stones,  and  slightly  covered  them 
with  leaves  or  grass,  and  then  laid  in  the  article  they 
wished  to  bake,  and  over  this  strewed  some  leaves, 
and  then  covered  the  hole  with  earth.*  This  kind 
of  unleavened  bread  undoubtedly  constituted  a  very 
important,  if  not  the  principal,  article  of  artificially 
prepared  food  in  the  diet  of  the  primitive  inhabitants 
of  the  earth,  for  many  centuries;  and  the  same,  or 
very  nearly  the  same,  kind  of  bread  continued  in  gene- 
ral use  down  to  the  days  of  Abraham  ;  and  it  is  pro- 
bable that  the  unleavend  bread  used  by  his  descend- 
ants at  the  feast  of  the  Passover,  before  and  after 
they  left  Egypt,  was  of  the  same  kind. 

1323.  It  is  hardly  possible,  however,  that  it  could 
have  been  otherwise  than  that,  at  a  much  earlier 
period,  larger  quantities  of  this  dough  were  occasion- 
ally made  than  were  immediately  baked,  and  conse- 
quently portions  of  it  were  suffered  to  stand  and  fer- 
ment;"and  by  this  means,  men  were  in  process  of  time 
learned  to  make  leavened  or  raised  bread.  At  how 
early  a  date  loaf  or  raised  bread  came  into  common 
use,  it  is  impossible  now  to  ascertain  with  any  consid- 
erable degree  of  precision.  The  scriptures  do  not 
afford  us  any  evidence  that  Abraham  was  accustomed 
to  such  bread;  but  the  fact  that  Moses,  as  the  insti- 
tution of  the  supper  of  the  Passover,  the  night  before 
the  Jews  left  Egypt,  commanded  them  strictly  to  ab- 
stain from  leavened  bread,  and  to  eat  only  the  unlea- 
vened, proves  conclusively  that  the  Israelites  at  least 
were  then  accustomed  to  fermented  or  raised  bread. 

1324.  Neither  history  nor  tradition  enables  us  to 
speak  with  any  degree  of  confidence  in  regard  to  the 
period  at  which  other  nations  became  acquainted  with 
the  art  of  bread-making;  but  from  all  that  has  come 
down  to  us  from  ancient  times,  we  learn  that  the 
primitive  generations  of  every  nation  subsisted  on  , 
fruits  and  other  products  of  the  vegetable  kingdom, 
in  their  uncooked  or  natural  state  (769).  'The 
Greeks  assert  that  they  were  taught  the  art  of  making 
bread  by  their  god  Pan ;  and  Piiny  informs  us  that 
this  art  was  not  known  at  Rome  till  near  six  hundred 
years  after  the  foundation  of  that  city.  The  Roman 
armies,  he  says,  on  their  return  from  Macedonia, 
brought  Grecian  bakers  into  Italy.  Before  this  time, 
the  Romans  prepared  their  meal  in  a  kind  of  pap  or 
soft  pudding,  and  on  this  account  Pliny  calls  them  pap- 
eaters.' 

1325.  But  though  the  Egyptians  and  Israelites 
were  probably  among  the  earliest  portions  of  the 
human  family  who  became  acquainted  with  the  art  of 
making  loaf  or  raised  bread,  the  quality  of  their  bread 
continued  to  be  exceedingly  simple  and  coarse  for 
many  generations.  Even  after  the  establishment  of 
the  Hebrew  nation  in  Palestine,  in  the  most  splendid 
days  of  Jerusalem,  at  the  period  of  the  highest  refine- 
ment of  the  Jews  in  the  arts  of  civil  and  domestic  life, 
their  fine  flour,  from  which  their  choicest  bread  and 
cakes  were  made,  was,  in  comparison  with  modern  su- 
perfine flour,  extremely  coarse,— ground  mostly  by 
females,  in  hand-mills  constructed  and  kept  for  that 
purpose. 

1326.  From  Rome  the  art  of  bread-making  very 
slowly  found  its  way  over  considerable  portions  of 
Europe.    A  thousand  years  after  Julius  Ctesar  first 

•  In  this  same  manner  the  Sandwich  Islanders  cooked  all  their 
food  when  they  weie  first  discovered. 
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entered  Britian,  the  rude  people  of  that  country  were 
little  acquainted  with  raised  bread.    '  Even  at  pre 
sent,'  says  Professor  Thompson,  '  loaf  bread  is  seldom 
used  except  by  the  higher  classes  of  inhabitants,  in 
the  northern  countries  of  Europe  and  Asia.' 

1327.  In  Eastern  and  Southern  Asia,  riceprincipally 
constitutes  the  bread  of  the  iniiabitants,  and  this  is 
generally  prepared  with  great  simplicity.  In  Middle 
and  Western  Asia,  and  in  Africa,  bread  though  con- 
sisting of  different  kinds  of  grain,  is  prepared  with 
almost  equal  simplicity.  In  Scotland,  Ireland,  and 
indeed  throughout  Europe  generally,  the  bread  of 
most  of  the  laboring  people  or  peasantry  consists  of 
barley,  oats,  rye,  potatoes,  peas,  beans,  chestnuts,  and 
other  farinaceous  vegetables.  In  the  islands  of  the 
Pacific  and  Southern  Oceans,  the  bread  of  the  inhabi- 
tants consi.<its  of  the  plantain,  bananas,  yams,  bread- 
fruit, and  other  like  vegetables,  simply  roasted,  baked, 
or  boiled, 

1328.  Bread,  in  the  most  extended  sense  of  the  word,* 
therefore,  of  some  kind  or  other,  made  of  some  of  the 
farinaceous  products  of  the  vegetable  kingdom,  has 
probably  in  almost  every  portion  of  the  world  and 
every  period  of  time,  been  one  of  the  first  and  most 
important  and  universal  articles  of  food  artificially 
prepared  by  cooking,  which  has  entered  into  the  diet 
of  mankind,  and  hence  it  has  with  great  propriety 
been  called  '  the  staff  of  life.' 

1329.  If  we  contemplate  the  human  constitution  in 
its  highest  and  best  condition,  in  the  possession  of  its 
most  vigorous  and  unimpaired  powers,  and  ask.  What 
must  be  the  character  of  our  bread  in  order  to  preserve 
that  constitution  in  that  condition  ?  the  answer  most 
indubitably  is,  that  the  coarse  unleavened  bread  of 
early  times,  when  of  proper  age,  was  one  of  the  least 
removes  from  the  natural  state  of  food,— one  of  the 
simplest  and  most  wholesome  forms  of  artificial  pre- 
parations, and  best  adapted  to  fulfil  the  laws  of  con- 
stitution and  relation  (1310,  et  seq.),  and  therefore 
best  adaijted  to  sustain  the  most  vigorous  and  healthy 
state  of  the  alimentary  organs,  and  the  highest  and 
best  condition  of  the  whole  nature  of  man,  as  a  general 
and  permanent  fact;  and  hence,  it  is  very  question- 
able whether  loaf  or  raised  bread  can  be  made  equally 
conducive  to  all  the  interests  of  our  nature,  with  the 
simple  unleavened  bread.  I  am  aware  that  many 
professional  men  entertain  a  very  different  opinion  on 
this  subject,  and  speak  of  unleavened  bread  as  being 
less  nourishing  and  less  easily  digested.  This  may 
be  true  to  a  limited  extent,  in  special  cases  of  impaired 
and  debilitated  alimentary  organs;  but  I  am  confi- 
dent that,  as  a  general  fact,  the  notion  is  entirely 
erroneous. 

1330.  '  The  whole  people  of  A  sia,'  says  Dr.  Cullen, 
'  live  upon  nnfermented  rice.  The  Americans,  before 
they  became  acquainted  with  the  Europeans,  employed, 
and  for  the  most  part  still  employ,  their  maize  in  the 
same  condition.  Even  in  Europe,  the  employment  of 
unfermented  bread  and  unfermented  farinaceaein  other 
forms,  is  still  very  considerable,  and  we  are  ready  to 
maintain  that  the  morbid  consequences  of  such  a  diet 
are  very  seldom  to  be  observed.  In  Scotland,  nine- 
tenths  of  the  lower  classes  of  people — and  that  is  the 
greater  part  of  the  whole— live  upon  unfermented 
bread  and  unfermented  farinaceae  in  other  forms,  and 

*  In  the  English  vertion  of  the  sacred  scriptures,  the  term  bread 
is  frequently  used  to  signify  vegetable  food  in  general.  Thus  in 
Gen.  iii.  19,  the  Lord  says  to  Adam — '  In  the  sweat  of  thy  face 
Shalt  thou  eat  bread  (or  food)  till  thou  return  to  the  ground.'  See 
also  Gen.  xviii.  5,  and  xxviii.  20,  and  Ex.  ii.  20.  The  most  ex- 
tended sense  of  the  word,  however,  according  to  general  usage, 
comprehends  all  farmaceous  vegetable  substances  included  in  the 
diet  (if  man  ;  such  as  the  farinaceous  seeds  or  grain,  nuts,  fruit, 
roots,  etc.  And  in  this  extended  sense,  bread,  in  some  form  or 
other,  has  been  the  principal  article  in  the  diet  of  mankind  from 
the  earliest  generations  of  the  human  race  to  the  present  time, 
except  among  the  few  small  and  scattered  tribes  which  have,  per- 
haps, ever  since  the  days  of  Noah,  in  different  parts  of  the  earth, 
subsisted  mainly  on  animal  food. 


at  the  same  time  I  am  of  opinion  that  there  are  not  a 
more  healthy  people  anywhere  to  be  found.  We  give 
it  to  all  classes  and  both  sexes  with  advantage.' 

1331.  It  is  incontestibly  true,  that  if  two  portions 
of  the  same  kind  of  wheat-meal  be  taken  and  made 
the  one  into  unleavened  and  the  other  into  leavened' 
bread,  and  both  be  eaten  warm  from  the  oven  the 
leavened  bread  will  prove  much  more  oppressive  and 
difficult  to  digest  in  the  stomach  than  the  unleavened. 
But  aside  from  the  changes  that  are  produced  bv  the 
process  of  fermentation,  there  are  many  other  consi- 
derations  why  unleavened  bread  of  a  proper  quality 
and  age  is  better  adapted  to  sustain  the  alimentary 
organs  and  general  constitution  of  man  in  their  high- 
est and  best  condition.  Nevertheless  it  is  very  certain 
that  loaf  or  raised  bread  can  be  made  so  nearly  in  ac- 
cordance with  the  vital  laws  and  interests  of  our 
bodi  es,  as  scarcely  to  militate  against  them  in  any 
perceptible  or  appreciable  degree.  And  when  I  say 
this,  I  mean  not  merely  its  effects  on  the  health  and 
longevity  of  a  single  individual,  but  its  effects  upon 
thehumau  constitution  throughsuccessivegenerations, 
for  a  thousand  years  or  more. 

THE  BEAST  MATEUIAI,  FOR  LOAF  BBEAD  HOW 

PREPARED,  ETC. 

1332.  Among  the  materials  used  for  making  raised 
bread  in  our  country,  and,  in  fact,  of  all  the  known 
productions  of  the  vegetable  kingdom  in  any  country, 
wheat  is  decidedly  the  best;  and  it  is  a  remarkable 
fact,  that  wheat  comes  nearer  to  man  than  perhaps 
any  other  plant,  in  its  power  of  becoming  adapted  to 
different  climates,  over  a  wide  extent  of  the  earth's 
surface,  so  that  it  may  almost  be  said  that  wherever 
the  human  species  can  flourish,  there  wheat  can  be 
cultivated. 

1333.  'It  is  not  certainly  known,'  says  Professor 
Thomson,  'in  what  country  wheat  was  first  produced. 
Mr.  Bruce  informs  us  that  he  found  it  growing  wild 
in  Abyssinia,  and  in  his  opinion  that  kingdom  is  the 
native  country  of  the  plant.  It  would  seem,'  con- 
tinues the  Professor,  '  to  be  originally  an  African 
plant,  since  it  thrives  best  in  Barbary  and  Egypt ;  and 
perhaps  the  mountains  of  Abyssinia,  though  within 
the  torrid  zone,  may  not  differ  much  in  point  of  cli- 
mate from  the  more  northern  plains  of  Egypt.  Wheat 
is  perhaps  cultivated  over  a  greater  extent  of  the  globe 
than  any  other  plant.  Excellent  crops  are  raised  as  far 
north  asSweden,  in  latitude  COdegrees  ;  it  is  cultivated 
in  the  East  Indies,  considerably  within  the  limits  of  the 
torrid  zone  ;  and  in  the  north  of  Ilindostan  it  consti- 
ttites  a  chief  article  in  the  food  of  the  inhabitants. 
In  India,  however,  the  plant  seems  to  have  deteriora- 
ted. It  is  always  dwarfish,  and  the  crop  is  said  to  be 
less  abundant  than  in  more  Northern  climates.'  Vet 
a  cold  climate  is  not  most  genial  to  the  nature  of  this 
plant.  '  The  wheat  of  France  is  superior  to  that  of 
England  ;  the  wheat  of  Italy  is  still  better  than  that 
of  France ;  and  perhaps  the  best  of  all  is  raised  in 
Barbary  and  Egypt.'  Excellent  wheat  is  raised  in 
the  southern  and  western  and  middle  portions  of  the 
United  States  ;  and  even  in  the  northern  and  eastern 
parts  of  New  England,  very  fine  crops  have  been  pro- 
duced. 

1334.  But  the  wheat  and  other  cultivated  producta 
of  the  vegetable  kingdom  appropriated  to  the  nourish- 
ment of  man,  like  those  on  which  our  domestic  ani- 
mals subsist  (1260),  are  too  generally,  in  civilized  life, 
very  considerably  deteriorated,  as  to  their  wholesome- 
ness,  by  the  improper  tillage  of  the  soil.  1  have  no 
doubt  that  it  is  true,  as  stated  by  those  who  have 
made  the  experiment,  that  the  flour  of  wheat  raised 
on  a  cultivated  soil  recently  dressed  with  crude  stable 
manure,  may  readily  be  distinguished  l)y  its  odor, 
from  the  flour  of  wheat  raised  on  a  new  and  undeprav- 
ed  soil,  or  from  that  raised  on  a  cultivated  soil  which 
has  been  dressed  with  properly  digested  manure.  And 
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if  such  and  similar  results  of  improper  tillage  can 
become  the  sources  of  serious  evil  to  the  human 
family,  through  their  effects  on  the  flesh  of  animals 
which  man  devours,  and  on  the  milk  and  butter  which 
heconsuraes(1294,  ctseq.),  surely  the  immediate  effects 
of  such  a  deteriorated  vegetable  aliment  on  the  human 
•ystem  must  be  very  considerable. 

1335.  They  who  have  never  eaten  bread  made  of 
wheat  recently  produced  by  a  pure  virgin  soil,  have 
but  a  very  imperfect  notion  of  the  deliciousness  of 
good  bread,  such  as  is  often  to  be  met  with  in  the 
comfortable  log  houses  in  our  western  country.  It 
is  probably  true  that  the  new  soil,  in  its  virgin  purity, 
before  it  becomes  exhausted  by  tillage,  and  debauched 
by  the  means  which  man  uses  to  enrich  and  stimulate 
it,  produces  most  if  not  all  kinds  of  vegetables  appro- 
priate for  human  aliment,  in  a  more  perfect  and 
healthy  state  than  any  soil  which  has  been  long  un- 
der cultivation  can  be  made  to  do.    Nevertheless,  by 
a  proper  application  of  physiological  principles  to 
agriculture,  many  of  the  evils  which  now  result  from 
impifoper  tillage  may  easily  be  avoided,  and  the  qual- 
ity of  all  those  vegetable  substances  which  enter 
into  the  diet  of  man  may  be  very  greatly  improved, 
both  in  regard  to  wholesomeness  and  deliciousness. 
But  while  the  people  of  our  country  are  so  entirely 
given  up  as  they  are  at  present  to  gross  and  promis- 
cuous feeding  on  the  dead  carcasses  of  animals,  and 
to  the  untiring  pursuits  of  wealth,  it  is  perhaps 
wholly  in  vain  for  a  single  individual  to  raise  his 
voice  on  a  subject  of  this  kind.    The  farmer  will 
continue  to  be  most  eager  to  increase  the  number  of 
his  acres,  and  to  extort  from  those  acres  the  greatest 
amount  of  produce,  with  the  least  expense  of  tillage, 
and  with  little  or  no  regard  to  the  quality  of  that 
produce  in  relation  to  the  physiological  interests  of 
man ;  while  the  people  generally  are  contented  to 
gratify  their  depraved  appetites  on  whatever  comes 
before  them,  without  pausing  to  inquire  whether 
their  indtilgences  are  adapted  to  preserve  or  to  des- 
troy their  health  and  life.    Yet  if  some  one  does  not 
raise  a  voice  upon  this  subject,  which  shall  be  heard 
and  heeded,  there  will  soon  reach  us,  as  a  nation,  a 
voice  of  calamity  which  we  shall  not  be  able  to  shut 
our  ears  against,  albeit  we  may  in  the  perverseness 
of  our  sensualism  incorrigibly  persist  in  disregarding 
its  admonitions,  till  the  deep  chastisements  of  out- 
raged nature  shall  reach  the  very  '  bone  and  marrow' 
of  the  human  constitution,  and  fill  our  land  with  such 
a  living  rottenness  as  now,  in  some  other  portions  of 
the  earth,  renders  human  society  odious  and  abomi- 
nable.   Whether,  therefore,  my  voice  shall  be  heard 
and  heeded  or  not,  I  will  obey  the  dictates  of  my 
sense  of  duty,  and  solemnly  declare  that  this  subject 
demands  the  prompt  and  earnest  attention  of  every 
agriculturist  and  of  every  friend  to  the  common  cause 
of  humanity;  for  it  is  most  certain,  that  until  the 
agriculture  of  our  country  is  conducted  in  strict  ac- 
cordance with  physiological  truth,  it  is  not  possible 
for  ua  to  realize  those  physical  and  intellectual  and 
moral  and  social  and  civil  blessings  for  which  the 
human  constitution  and  our  soil  and  climate  are  natu- 
rally  capacitated. 

1336.  Sometimes,  in  consequence  of  the  peculiari- 
ties of  the  season  or  climate  or  soil,  or  some  other 
cause,  there  will  be  a  species  of  disease  affecting  the 
wheat  and  other  grains;  and  this  may  be  of  such  a 
character  as  not  easily  to  be  removed  nor  counter- 
acted by  any  means  ;  but  more  generally  the  rust 
and  smut  and  dust  which  attach  themselves  to  the 
skin  of  the  grain,  may,  by  proper  care,  be  so  far  re- 
moved, as  at  least  to  render  the  meal  or  flour  far 
more  pure  and  wholesome  than  it  otherwise  would 
be.  And  here  let  me  remark,  that  they  are  greatly 
deceived  who  suppose  that  the  bolting  cloth  which 
separates  the  fine  flour  from  the  outer  skin  or  bran 
also  separates  the  impurities  attached  to  the  outer 


skin  from  the  flour.  By  the  process  of  grinding,  these 
impurities  are  rubbed  from  the  outer  skin,  and  made 
quite  as  fine  as  any  portion  of  the  flour,  and  for  the 
most  part  pass  with  the  fine  flour  through  the  bolting- 
cloth.  To  remedy  this,  it  is  perhaps  generally  true, 
that  in  large  flouring  establishments  a  kind  of  smut 
or  scouring-mill  is  in  operation,  through  which  the 
wheat  passes,  and  is  pretty  thoroughly  rubbed  or 
scoured  without  being  broken ;  and  after  this,  it 
passes  through  a  screen  or  wiunowing-mill,  and  thus 
is  tolerably  well  cleansed  and  prepared  for  grinding. 
Yet  this  process  by  no  means  renders  the  wheat  so 
perfectly  clean  and  wholesome  as  washing. 

1337.  Those  who  have  given  little  attention  to  this 
subject,  will  probably  think  that  the  trouble  of  washing 
all  their  bread-stuff  before  it  is  ground,  would  be  much 
greater  than  any  benefit  which  would  result  from  it. 
But  a  short  experience  in  the  matter  would  convince 
every  one  who  has  a  proper  regard  for  the  character 
of  his  bread,  that  the  trouble  of  washing  his  grain 
bears  no  comparison  to  the  improvement  effected  by 
it.  Indeed,  they  who  become  accustomed  to  washing 
their  grain,  will  soon  cease  to  regard  it  as  a  trouble  ; 
and  the  improvement  in  the  whiteness  and  sweetness 
of  their  bread  will  be  so  great,  that  they  would  be 
extremely  unwilling  to  relinquish  the  practice. 

1338.  When  people  are  so  situated  that  they  «an 
have  things  as  they  wish,  they  will  also  find  that  their 
bread  is  much  richer  if  the  grain  be  ground  but  a  short 
time  before  it  is  cooked.  The  best  way,  therefore,  is, 
for  every  family  to  raise  or  purchase  a  sufficient  quan- 
tity of  the  best  new  wheat  that  can  be  produced  by 
proper  tillage  in  a  good  soil,  and  put  that  away  in 
clean  casks  or  bins,  where  it  will  be  kept  perfectly 
dry  and  sweet ;  and,  according  to  the  size  of  the  fam- 
ily, take,  from  time  to  time,  as  they  need  it,  one  or 
two  bushels,  and  wash  it  thoroughly  but  briskly  in 
two  or  three  waters,  and  then  spread  it  out  on  a  drying 
sheet  or  table,  made  for  the  purpose,  and  which  is 
considerably  inclined,  so  that  the  water  remaining 
with  the  wheat  will  easily  run  off.  The  skin  or  bran 
of  the  wheat  is  so  well  protected  by  its  own  oily  pro- 
perty, that  little  or  no  water  will  penetrate  it,  unless 
it  be  suffered  to  remain  in  the  water  much  longer  than 
is  necessary.  Being  thinly  spread  out  upon  the  sheet 
or  table  in  a  good  drying  day,  it  will  be  sufliciently 
dry  in  a  few  hours  for  grinding.  And  I  say  again, 
let  any  one  who  loves  good  bread,  wash  his  grain 
a  few  times  in  this  manner,  and  he  will  be  very 
reluctant  to  return  to  the  use  of  bread  made  of  unwash- 
ed grain. 

1339.  It  would  be  difficult  to  ascertain  at  how  early 
a  period  in  the  progress  of  society,  mankind,  in  the 
preparation  of  wheat  for  bread-making,  began  to  put 
asunder  what  God  has  joined  together,  and  to  concen- 
trate the  more  purely  nutrient  properties,  by  separat- 
ing the  flour  from  the  part  commonly  called  the  bran. 
The  Bible  speaks  of  fine  flour  or  meal  as  a  portion  of 
the  meat-offerings  of  the  temple,  but  it  is  not  probable 
this  approached  very  near  to  the  superfine  flour  of  the 
present  time.  We  are  informed  also  that  the  Romans, 
more  than  two  thousand  years  ago,  had  four  or  five 
different  kinds  of  bread,  one  of  which  was  made  of 
the  purest  flour  from  which  all  the  bran  was  separ- 
ated. This  was  eaten  only  by  the  rich  and  luxurious. 
A  second  kind,  in  more  common  use,  was  that  from 
which  a  portion  of  the  bran  was  taken  ;  and  a  third 
kind,  which  was  more  generally  used  than  any  other, 
was  that  which  was  made  of  the  whole  substance  of 
the  wheat.  A  fourth  kind  was  made  mostly  of  the 
bran,  for  dogs.  But  at  whatever  period  in  the  history 
of  the  race  this  artificial  process  was  commenced, 
certain  it  is,  that,  in  direct  violation  of  the  laws  of 
constitution  and  relation  which  the  Creator  has  estab- 
lished in  the  nature  of  man  (1312),  this  process  of 
mechanical  analysis  is  at  the  present  day  carried  to 
the  full  extent  of  possibility ;  and  the  farina  and  glu- 
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ten  and  saccharine  matter  of  the  wheat  are  almost 
perfectly  concentrated  in  the  form  of  superfine  flour. 
Nor  is  this  all ;  these  concentrated  nutrient  properties 
of  the  wheat  are  mixed  and  complicated  in  ways  in- 
numerable with  other  concentrated  substances,  to 
pamper  the  depraved  appetites  of  man,  with  kinds  of 
food  which  always  and  inevitably  tend  to  impair  his 
health  and  to  abbreviate  his  life  (1313).  Even  the 
bread,  which  is  the  simplest  form  into  which  human 
ingenuity  tortures  the  flour  of  wheat,  is  by  other 
causes  besides  the  concentration  I  have  named,  too 
frequently  rendered  the  instrument  of  disease  and 
death,  rather  than  the  means  of  life  and  health,  to 
those  that  eat  it. 

1340.  In  cities  and  large  towns,  most  people  depend 
on  public  bakers  for  their  bread.  And  I  have  no 
doubt  that  public  bakers,  as  a  body,  are  as  honest  and 
worthy  a  class  of  men  as  any  in  society.  I  have  no 
wish  to  speak  evil  of  any  one;  and  it  is  always  pain- 
ful  to  me  to  find  myself  compelled,  in  fidelity  to  the 
common  cause  of  humanity,  to  expose  the  faults  of  any 
particular  class  of  men,  when  probably  every  other 
class  in  society  is  as  deeply  involved  in  errors  which, 
in  the  sight  of  God,  evince  at  least  an  equal  degree  of 
moral  turpitude.  But  public  bakers,  like  other  men, 
who  serve  the  public  more  for  the  sake  of  securing 
their  own  emolument  than  for  the  public  good,  have 
always  had  recourse  to  various  expedients  in  order  to 
increase  the  lucrativeness  of  their  business.  To  se- 
cure custom  and  profit  at  the  same  time,  they  have 
considered  it  necessary  that  a  given  quantity  of  flour 
should  be  made  into  a  loaf  as  large  and  as  white  as 
possible,  and  free  from  any  disagreeable  taste,  while 
at  the  same  time  it  retains  the  greatest  possible 
weight. 

1341.  From  a  variety  of  causes,  the  quality  and 
price  of  flour  have  always  been  very  unstable.  Some- 
times the  crops  are  small,  or  the  foreign  demand  for 
flour  or  the  home  consumption  is  unusually  great,  or 
the  season  is  unfavorable  to  the  health  of  grain,  and 
the  wheat  becomes  diseased,  or  the  harvest  time  is 
unfavorable  and  the  wheat  sprouts  before  it  is  secured, 
or  large  quantities  of  flour  become  soured  or  musty, 
or  in  some  other  manner  damaged.  To  counteract 
these  things,  and  to  make  the  most  profitable  use  of 
such  flour  as  the  market  aflFords  them,  the  public 
bakers  have  been  led  to  try  various  experiments  with 
chemical  agents,  and  there  is  reason  to  believe  that 
in  numerous  instances  they  have  been  too  successful 
in  their  practices  for  the  well-being  of  those  who  have 
been  the  consumers  of  their  bread. 

1342.  According  to  treatises  on  bread-making  which 
have  within  a  few  years  past  appeared  in  European 
scientific  journals,  'alum,  sulphate  of  zinc,  sub-car- 
bonate  of  magnesia,  sub-carbonate  of  ammonia,  sul- 
phate of  copper,  and  several  other  substances,  have 
been  used  by  public  bakers  in  making  bread;  and 
some  of  these  substances  have  been  employed  by  them 
to  a  very  great  extent,  and  with  very  great  success  in 
the  cause  of  their  cupidity.  They  have  not  only  suc- 
ceeded by  such  means  in  making  light  and  white 
bread  out  of  extremely  poor  flour,  but  they  have  also 
*een  able  so  to  disguise  their  adulterations,  as  to  work 
in  with  their  flour,  without  being  detected  bv  the  con- 
sumers, a  portion  of  the  flour  of  beans,  peas,  and  po- 
tatoes ;  and  even  chalk,  pipe  clay,  and  plaster  of 
Paris,  have  been  employed  to  increase  the  weight  and 
whiteness  of  their  bread.'  '  The  use  of  alu  ri  in  bread- 
making,'  says  a  distinguished  chemist,  'appears  to 
be  very  ancient.  It  is  one  of  those  articles  which 
have  been  the  most  extensively  and  successfully  used 
in  disguising  bad  flour  and  the  various  adulterations 
of  bread.  Its  injurious  action  upon  the  health  is  not 
to  be  compared  with  that  of  sulphate  of  copper,  and 
yet,  daily  taken  into  the  stomach,  it  may  seriously 
afl^ect  the  system.' 

1343.  '  Thirteen  bakers  were  condemned  on  the 


27th  of  January,  1829,  by  the  correctional  tribunal  of 
Brussels,  for  mixing  sulphate  of  copper  or  blue  vitriol 
with  their  bread.  It  makes  the  bread  very  white, 
light,  large,  and  porous,  but  rather  tasteless ;  and  it 
also  enables  the  bread  to  retain  a  greater  quantity  of 
water,  and  thereby  very  considerably  increases  its 
weight.  A  much  larger  quantity  of  alum  is  necessary 
to  produce  these  efl^ects  ;  but  when  of  sufficient  quan- 
tity, it  strenghtens  the  paste,  and,  as  the  bakers  say, 
makes  the  bread  swell  large.''  If  the  statements  of  our 
large  druggists  can  be  relied  on,  the  public  bakers  of 
our  own  country  probably  employ  aramoniamore  freely 
at  present,  than  any  other  substance  I  have  named. 
Pearlash  or  saleratus  is  also  used  by  them  in  consid- 
erable quantities. 

1344.  But  even  where  these  adulterations  are  not 
practised,  the  bakers'  bread  is  very  rarely  a  whole- 
some article  of  diet.  If  any  dependence  is  to  be  placed 
on  the  testimony  of  several  of  the  principal  bakers 
and  flour-merchants  in  New  Vork,  Boston  and  other 
cities,  the  flour  which  most  of  our  public  bakers  work 
into  bread  is  of  a  very  inferior  quality  to  what  is 
called  good  '  family  flour,'  and  for  which  they  pay 
from  one  to  three  dollars  less  per  barrel ;  and  they 
sometimes  purchase  large  quantities  of  old  spoiled 
flour  from  New  Orleans  and  elsewhere,  which  hag 
heated  and  soured  in  the  barrel,  and  perhaps  become 
almost  as  solid  as  a  mass  of  chalk  ;  so  that  they  are 
obliged  to  break  it  up,  and  grind  it  over,  and  spread 
it  out,  and  expose  it  to  the  air  in  order  to  purify  it  in 
a  measure  from  its  acid  and  other  bad  properties  ;  and 
then  they  mix  it  with  a  portion  of  much  better  flour  ; 
and  from  this  mixture  they  can  make,  as  they  say, 
the  very  largest  and  finest  looking  loaf.*  But  should 
the  public  bakers  always  use  the  best  of  flour,  their 
bread,  as  a  general  statement,  would  still  be  very  in- 
ferior  to  well  made  domestic  bread,  in  point  of  sweet- 
ness  and  wholesomeness.  Their  mode  of  manufactur- 
ing bread,  to  say  the  least  of  it,  destroys  much  of  the 
virtue  of  the  flour  or  meal ;  and  hence  their  bread  is 
only  palatable,  even  to  those  who  are  accustomed  to 
it,  within  twelve,  or,  at  the  longest,  twenty-four  hours 
after  it  is  baked. 

BREAD  MADE  OF  UNBOLTED  MEAL  MOST  WHOLESOME. 

1345.  Whether  our  bread  is  of  domestic  manufac- 
ture or  made  by  the  public  baker,  that  which  is  made 
of  superfine  flour  is  always  far  less  wholesome,  in  any 
and  every  situation  of  life,  than  that  which  is  made  of 
wheaten  meal  which  contains  all  the  natural  proper- 
ties of  the  grain  (744,  751)-  It  is  true  that  when 
much  flesh  is  eaten  with  our  bread,  or  when  bread 
constitutes  but  a  very  small  and  unimportant  portion 
of  our  food,  the  injurious  efi^ects  of  superfine  flour 
bread  are  not  always  so  immediately  and  distinctly 
perceived  as  in  other  cases.  Nevertheless  it  is  a  gen- 
eral and  invariable  law  of  our  nature,  that  all  con- 
centrated forms  of  food  are  unfriendly  to  the  physio- 
logical or  vital  interests  of  our  bodies  (739).  We 
have  seen  (510)  that  a  very  large  proportinn  of  all  the 
diseases  and  ailments  in  civic  life  are  originated  by 
causes  which  are  introduced  into  the  alimentary  canal 
as  articles  of  diet ;  and  disturbance  and  derangement 
of  function,  obstructions,  debility,  and  irritations,  are 
among  the  most  important  elements  ol  those  diseases. 
And  it  is  probably  speaking  within  bounds  to  say  that 
nine-tenths  of  the  adults,  and  nearly  as  large  a  pro- 
portion of  youth,  in  civic  life,  are  more  or  less  aflict- 
ed  with  obstructions  and  disturbances  in  the  stomach 
and  bowels  and  other  organs  of  the  abdomen,  the 
symptoms  of  which  are  either  habitual  costiveness  or 
diarrhoea,  or  an  alternation  of  both,  or  frequent  and 

*  An  aged  and  Tcry  respectable  member  of  the  Society  of  Friend* 
in  New  York,  who  had  long  been  extensively  engaged  in  the  flour 
l  usiness  in  that  city,  and  who  had  always  had  his  family  brend 
made  in  his  own  house,  was  one  day  asked  by  his  daughter,  why 
he  never  used  the  bakers'  bread !  '  Because,  my  child,'  replied  he, 
'  I  know  what  it  is  made  of.' 
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severe  attacks  of  what  are  called  bilious  colics,  etc. ; 
and  in  children  and  youth,  worms,  fits,  convulsions, 
etc.  And  I  cannot  but  feel  confident  that  the  use  of 
superfine  flour  bread  is  among  the  important  cau.ses 
of  these  and  numerous  other  difficulties.  I  have  in- 
deed been  surprised  to  oliserve  that  in  the  hundreds 
of  cases  of  chronic  diseases  of  every  form  and  name, 
which  have  come  to  my  knowledge  within  the  last 
six  or  eight  years,  costiveness  of  the  bowels  has  in  al- 
most every  instance  been  among  the  first  and  most 
important  symptoms.  And  I  have  never  known  this 
difficulty,  even  after  an  obstinate  continuance  of  five, 
ten,  twenty,  or  thirty  years,  fail  to  disappear  in  a 
short  time  after  the  coarse  wheaten  bread  of  a  proper 
character  has  been  substituted  for  that  made  of  super- 
fine flour. 

1346.  Some  physicians  and  other  individuals,  with- 
out properly  examining  the  subject,  have  raised  seve- 
ral objections  against  the  coarse  wheaten  bread.  It 
is  said,  in  the  first  place,  that  bran  is  wholly  indiges- 
tible, and  therefore  should  never  be  taken  into  the 
human  stomach.  This  objection  betrays  so  much 
ignorance  of  the  final  causes  and  constitutional  laws, 
clearly  indicated  by  the  anatomical  structure  and 
physiological  economy  of  the  alimentary  organs,  that 
it  scarcely  deserves  the  slightest  notice  (438).  If  the 
digestive  organs  of  man  were  designed  to  receive 
nothing  but  digestible  and  nutrient  substances,  they 
would  have  been  constructed  and  arranged  very  dif- 
ferently from  what  they  are.  As  we  have  fully  seen 
(737),  every  thing  which  nature  provides  for  our  sus- 
tenance consists  of  certain  proportions  of  nutritious 
and  innutritions  matter  ;  and  a  due  proportion  of  in- 
nutritious  matter  in  our  food  is  as  essential  to  the 
health  and  functional  integrity  of  our  alimentary 
organs,  as  a  due  proportion  of  nutritious  matter  is  to 
the  sustenance  of  the  body  (1312). 

1347.  Another  objection  is,  that  although  bran 
may  serve,  like  other  mechanical  irritants  and  e.^cit- 
ants,  for  a  while  to  relieve  constipation,  yet  it  soon 
wears  out  the  excitability  of  the  organs,  and  leaves 
them  more  inactive  than  before.  Here,  again,  a  false 
statement  is  urged  by  inexcusable  ignorance  ;  for  it 
is  not  true  that  the  bran  acts  in  the  manner  supposed 
in  this  objection,  nor  are  the  effects  here  asserted  ever 
produced  by  it.  It  is  true,  however,  that  the  very 
pernicious  iabits  of  some  people  who  use  the  coarse 
wheaten  bread,  entirely  counteract  the  aperient  effects 
of  the  bread  ;  and  it  is  true  that  others,  depending 
wholly  on  the  virtues  of  this  bread  for  peristaltic  ac- 
tion, and  neglecting  all  exercise,  by  their  extreme  in- 
ertness and  indolence  and  over-eating,  bring  on  a 
sluggishness  and  debility  and  constipation  of  the 
bowels,  and  nerhaps  become  severely  afflicted  with 
piles,  in  spite'of  the  natural  fitness  of  the  bread  to  pro- 
mote regular  peristaltic  action  and  to  prevent  all  these 
results. 

1348.  A  third  objection  is,  that  though  the  coarse 
wheaten  bread  may  do  very  well  for  those  who  are 
troubled  with  constipation,  by  mechanically  irritating 
and  exciting  the  stomach  and  bowels,  yet  for  that  very 
reason  it  is  wholly  unfit  and  improper  for  those  who 
are  afflicted  with  chronic  diarrhoea.  Here  is  still  an- 
other objection  founded  in  ignorance  of  the  true 
physiological  and  pathological  principles  which  it  in- 
volves. The  truth  is,  that  the  coarse  wheaten  bread, 
under  a  proper  general  regimen,  is  as  excellent  and 
sure  a  remedy  for  chronic  diarrhoja  as  for  chronic  con- 
stipation. I  have  seen  cases  of  chronic  diarrhoea  of 
the  most  obstinate  character,  and  which  had  baffled 
the  highest  medical  skill  and  every  mode  of  treatment 
for  more  than  20  years,  yieldingentirely  under  a  proper 
general  regimen  in  which  this  bread  was  the  almost 
exclusive  article  of  food,  and  not  a  particle  of  medicine 
was  used.  And,  excepting  in  cases  where  the  copi- 
plaint  was  symptomatic  of  some  incurable  organic  dis- 


ease,* I  have  never  known  such  a  mode  of  treatment 
to  fail  of  wholly  relieving  diarrhoea,  whether  recent 
or  chronic,  although  a  very  great  number  of  cases 
have  come  under  my  notice. 

1349.  It  is  fully  evident,  therefore,  that  the  bran 
does  not  act  on  the  digestive  organs  as  a  mere  me- 
chanical irritant ;  for  if  it  did,  it  would  always  neces- 
sarily aggravate  rather  than  alleviate  diarrhoea. 
Nor  does  it  relieve  diarrhoea  on  the  principle  of  a 
narcotic  nor  of  a  stimulant;  for  the  effect  of  these 
is  always  to  give  an  immediate  check  to  that  com- 
plaint, and  in  such  a  manner  as  to  expose  the  system 
to  a  return  of  it.  But  the  coarse  wheaten  bread  neems 
to  increase  the  disease  for  a  short  time  at  first,  and 
then  gradually  restores  the  healthy  condition  and 
action  of  the  bowels.  The  mucilage  of  wheat  bran 
is  probably  one  of  the  most  soothing  substances  in  the 
vegetable  kingdom,  that  can  be  applied  to  the  mucous 
menibrane  of  the  stomach  and  bowels. 

1350.  Chronic  constipation  and  chronic  diarrhoea 
both  spring  from  the  same  root.  Where  the  consti- 
tutional vigor  of  the  alimentary  canal  is  very  consi- 
derable, continued  irritations,  resulting  in  debility, 
will  produce  constipation  ;  and  these  continued  causes 
operating  for  some  time,  will  often  induce  such  a 
state  of  debility  and  irritability  as  is  attended  with 
diarrhoea ;  and  in  other  cases,  when  this  constitu- 
tional vigor  of  the  alimentary  canal  is  much  less, 
diarrhoea  is  far  more  readily  induced  and  rendered 
chronic. 

1351.  Coarse  wheaten  bread,  then,  by  its  adapta- 
tion to  the  anatomical  structure  and  to  the  physiolo- 
gical properties  and  functional  powers  of  our  organs 
(1312),  serves  to  prevent  and  to  remove  the  disorders 
and  diseases  of  our  bodies  only  by  preventing  and  re- 
moving irritation  and  morbid  action  and  condition, 
and  thereby  affording  the  system  an  opportunity  of 
recovering  its  healthy  and  vigorous  action  and  condi- 
tion. And  the  thousands  of  individuals  in  our  own 
country  of  every  age,  of  both  sexes,  of  all  situations, 
conditions,  and  circumstances,  who  within  the  last 
eight  years  have  been  benefited  by  using  the  coarse 
wheaten  bread  instead  of  that  made  of  superfine  flour, 
are  living  witnesses  of  the  virtues  of  that  bread. 

1352.  But  the  testimony  in  favor  of  coarse  wheaten 
bread  as  an  important  article  in  the  food  of  man,  is 
by  no  means  limited  to  our  own  country  nor  to  mod- 
ern times.  In  all  probability,  as  we  have  already 
seen  (1322),  the  first  generations  of  our  species  who- 
became  acquainted  with  the  art  of  making  bread, 
continued  for  many  centuries  to  employ  all  the  sub- 
stance of  the  grain,  which  they  coarsely  mashed  in 
their  rude  mortars  or  mills.  And  even  since  man- 
kind began  by  artificial  means  to  separate  the  bran 
from  the  flour,  and  to  make  bread  from  the  latter, 
the  more  close  and  discerning  observers  among  physi- 
cians and  philanthropists  have  perceived  and  asserted 
that  bread  made  of  fine  flour  is  decidedly  less  whole- 
some than  that  made  of  the  unbolted  wheat  meal.. 
Hippocrates,  styled  the  father  of  medicine,  who  flour- 
ished more  than  two  thousand  years  ago,  and  who 
depended  far  more  on  a  correct  diet  and  general  regi- 
men both  for  the  prevention  and  removal  of  disease 
than  he  did  on  medicine,  particularly  commended  the 
unbolted  wheat-meal  bread,  '  for  its  salutary  effects 
upon  the  bowels.'  It  was  a  fact  well  understood  by 
the  ancients,  that  this  bread  was  much  more  con- 
ducive to  the  general  health  and  vigor  of  their  bodies, 
and  every  way  better  adapted  to  nourish  and  sustain 
them,  than  that  made  of  the  fine  flour.  And  accord- 
ingly their  wrestlers  and  others  who  were  trained  for 
great  bodily  power,  '  ate  only  the  coarse  wheaten 
bread,  to  preserve  them  in  their  strength  of  limbs.* 
The  Spartans  were  famous  for  this  kind  of  bread ; 
and  we  learn  from  Pliny  that  the  Romans,  as  a  na- 

•  Even  in  cases  of  this  kind  the  distressing  symptoms  are  al- 
ways mitigated  by  tlie  use  of  the  coarse  wheaten  bread. 
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tion,  at  that  period  of  their  history  when  they  were 
the  most  remarkable  for  bodily  vigor  and  personal 
prowess  and  achievement,  knew  no  other  bread  for 
three  hundred  years.  .  The  warlike  and  powerful 
nations  which  overran  the  Roman  Kmpire,  and  finally 
spread  over  the  greater  part  of  Europe,  used  no  other 
kind  of  bread  than  that  which  was  made  of  the  whole 
substance  of  the  grain;  and  from  the  fall  of  the 
Roman  Empire  to  the  present  day,  a  large  proportion 
of  the  inhabitants  of  all  Europe  and  the  greater  part 
of  Asia,  have  rarely  used  any  other  kind  of  bread. 

1353.  '  If  you  set  any  value  on  health,  and  have  a 
mind  to  preserve  nature,'  said  Thomas  Tryon,  stu- 
dent in  physic,  in  his  Waij  to  Health,  Long  Life,  and 
Happiness,  published  in  London  in  the  latter  part  of 
the  fifteenth  century,  '  you  must  not  separate  the 
finest  from  the  coarsest  flour,  because  that  which  is 
fine  is  naturally  of  an  obstructive  and  stopping  qual- 
ity;  but,  on  the  contrary,  the  other,  which  is  coarse, 
is  of  a  cleansing  and  opening  nature  ;  therefore  the 
bread  is  best  which  is  made  of  both  together.  It  is 
more  wholesome,  easier  of  digestion,  and  more 
strengthening,  than  bread  made  of  the  finest  flour. 
It  must  be  confessed  that  the  nutrimentive  quality  is 
contained  in  the  fine  flour,  yet  in  the  branny  part  is 
contained  the  opening  and  digestive  quality;  and 
there  is  as  great  a  necessity  for  the  one  as  the  other, 
for  the  support  of  health  :  that  which  is  accounted 
the  worst  is  as  good  and  beneficial  to  nature  as  the 
best;  for  when  the  finest  flour  is  separated  from  the 
coarsest  and  branny  parts,  neither  the  one  nor  the 
other  has  the  true  operations  of  the  wheat  meal. 
The  eating  of  fine  bread,  therefore,  is  inimical  to 
health,  and  contrary  both  to  nature  and  reason,  and 
was  at  first  invented  to  gratify  wanton  and  luxurious 
persons,  who  are  ignorant  both  of  themselves  and  the 
true  virtue  and  efficacy  of  natural  things.'  'Baron 
Steuben  has  often  told  me,'  says  Judge  Peters,  '  that 
the  peculiar  healthfulness  of  the  Prussian  soldiers 
was  in  a  great  measure  to  be  attributed  to  tlieir  am- 
munition bread,  made  of  grain  triturated  or  ground, 
but  not  bolted  ;  which  was  accounted  the  most  whole- 
some and  nutritious  part  of  their  rations.'  '  The 
Dutch  sailors,  in  the  days  of  their  naval  glory,  were 
supplied  with  the  same  kind  of  bread.' 

1354.  'During  the  war  between  England  and  France, 
near  the  close  of  the  last  century,'  says  Mr.  Samuel 
Prior,  a  respectable  merchant  of  Salem,  New  Jersey, 
'the  crops  of  grain,  and  particularly  wheat,  were 
very  small  in  England,  and  the  supplies  from  Dantzic, 
the  Netherlands,  and  Sweden  being  cut  off  by  the 
French  army,  and  also  the  usual  supplies  from  Ame- 
rica failing,  there  was  a  very  great  scarcity  of  wheat 
in  England.  The  British  army  was  then  very  exten- 
sive, and  it  was  exceedingly  difficult  to  procure  provi- 
sions for  it,  both  at  home  and  abroad,  on  land  and  sea. 
Such  was  the  demand  for  the  foreign  army,  and  such 
the  deficiency  of  crops  at  home  and  supplies  from 
abroad,  that  serious  fears  were  entertained  that  the 
army  would  suflfer,  and  that  the  continehtal  enterprise 
of  the  British  government  would  be  defeated  in  conse- 
quence of  the  scarcity  of  provisions  ;  and  every  pru- 
dential measure  by  which  such  a  disastrous  event 
could  be  prevented  was  carefully  considered  and  pro- 
posed. William  Pitt  was  then  prime  minister  of  state, 
and  at  his  instance  government  recommended  to  the 
people  generally  throughout  Great  Britain,  to  substi- 
tute potatoes  and  rice  as  far  as  possible  for  bread,  in 
order  to  save  the  wheat  for  the  foreign  army.  This 
recommendation  was  promptly  complied  with  by  many 
of  the  people.  But  still  the  scarcity  was  alarmingly 
great.  In  this  emergency,  parliament  passed  a  law 
(to  take  effect  for  two  years)  that  the  army  at  home 
should  be  supplied  with  bread  made  of  unbolted  wheat 
meal,  solely  for  the  purpose  of  making  the  wheat  go 
as  far  as  possible,  and  thus  saving  as  much  as  they 
could  from  the  home  consumption,  for  the  better  sup- 


ply of  the  army  on  the  continent.  Eighty  thousand 
men  were  quartered  in  barracks  in  the  counties  of 
Ji,ssex  and  Suffolk.  A  great  many  were  also  quartered 
throughout  the  towns,  at  taverns,  in  squads  of  thirty 
and  forty  in  a  place.  Throughout  the  whole  of  Great 
Britain  the  soldiers  were  supplied  with  this  coarse 
bread.  It  was  deposited  in  the  store-rooms  with  the 
other  provisions  of  the  army  on  the  day  that  it  was 
baked,  and  at  nine  o'clock  the  next  morning  was  dis- 
tributed to  the  soldiers,  who  were  at  first  exceedingly 
displeased  with  the  bread,  and  refused  to  eat  it,  often 
casting  it  from  them  with  great  rage  and  violent  exe- 
crations. But  after  two  or  three  weeks  they  began 
to  be  much  pleased  with  it,  and  preferred  it  to  the 
fine  flour  bread.' 

1355.  'My  father,'  continues  Mr.  P.,  'whom  I 
have  often  heard  talk  these  things  over,  was  a  miller 
and  a  baker,  and  resided  in  the  county  of  Essex,  on 
the  border  joining  Suffolk,  and  near  the  barracks 
containing  the  eighty  thousand  soldiers.    He  contract- 
ed with  government  to  supply  the  eastern  district  of 
the  county  of  Essex  with  the  kind  of  bread  I  have 
mentioned,  and  he  used  always  to  send  me  with  it  to 
the  depositories  on  the  day  it  was  baked  ;  and  though 
I  was  then  a  youth,  I  can  still  very  distinctly  remem- 
ber the  angry  looks  and  remarks  of  the  soldiers  when 
they  were  first  supplied  with  it.    Indeed  they  often 
threw  their  loaves  at  me  as  I  passed  along,  and  accom- 
panied them  with  a  volley  of  curses.    The  result  of 
this  experiment  was,  that  not  only  the  wheat  was  made 
to  go  much  farther,  but  the  health  of  the  soldiers  im- 
proved so  much  and  so  manifestfy  in  the  course  of  a 
few  months,  that  it  became  a  matter  of  common  remark 
among  themselves,  and  of  observation  and  surprise 
among  the  officers  and  physicians  of  the  army.  These 
gentlemen  at  length  came  out  with  confidence  and 
zeal  on  the  subject,  and  publicly  declared  that  the 
soldiers  were  never  before  so  healthy  and  robust,  and 
that  disease  of  every  kind  had  almost  entirely  disap- 
peared from  the  army.    The  public  papers  were  for  j 
months  filled  with  recommendations  of  this  bread,  and 
the  civic  physicians  almost  universally  throughout 
Great  Britain  pronounced  it  far  the  most  healthy  bread 
that  could  be  eaten,  and  as  such  recommended  it  to  all 
the  people,  who  very  extensively  followed  the  advice; 
and  the  coarse  wheaten  bread  was  very  generally  in- 
troduced into  families,  female  boarding  schools,  and 
indeed  all  public  institutions.    The  nobility  also  gene- 
rally used  it;  and  in  fact,  in  many  towns,  it  was  a 
rare  thing  to  meet  with  a  piece  of  fine  flour  bread.  ; 
The  physicians  generally  asserted  that  this  wheaten  ■. 
bread  was  the  very  best  thing  that  could   be  taken  ■ 
into  the  human  stomach,  to  promote  digestion  iind 
peristaltic  action ;  and  that  it,  more  than  any  thing  ' 
else,  would  assist  the  stomach  in  digesting  other 
things  which  were  less  easily  digested,  and  therefore 
they  recommended  that  a  portion  of  it  should  be  eaten  j 
at  every  meal  with  other  food.    Still,  after  this  exten- 
sive experiment  had  been  made  with  such  ha|ipy  re- 
sults, and  after  so  general  and  full  a  testimony  had 
been  given  in  favor  of  the  coarse  wheaten  bread,  when 
large  supplies  of  superfine  flour  came  in  from  America,  ; 
and  the  crops  at  home  were  abundant,  and  the  act  of 
parliament  in  relation  to  the  army  became  extinct, 
most  of  the  people  who  had  before  been  accustomed  to 
the  use  of  fine  flour  bread  now  by  degrees  returned 
again  to  their  old  habits  of  eating  fine  bread.  Many 
of  the  nobility,  however,  continued  to  use  the  coarse 
bread  fora  number  of  years  afterwards.  General  Hano- 
ward,  Squire  Western,  Squire  Hanbury,  and  others 
living  near  my  father's,  continued  to  use  the  bread  for 
a  long  time,  and  some  of  them  still  used  it  when  I  left 
home  and  came  to  America,  in  1810.' 

1356.  The  testimony  of  sea-captains  and  old  whale- 
men is  equally  in  favor  of  wheaten  bread  (745).  'I 
have  always  found,'  said  a  very  intelligent  sea-captain 
of  more  than  thirty  years'  experience, '  that  the  coarser 
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my  ship  bread,  the  healthier  my  crew  is.'  A  writer 
in  Rees'  Cyclopaedia  (article  Bread),  says — 'The  in- 
habitants of  Westphalia,  who  are  a  hardy  and  robust 
people,  and  capable  of  enduring  the  greatest  fatigues, 
are  a  living  testimony  to  the  salutary  effects  of  this 
sort  of  bread  ;  and  it  is  very  remarkable  that  they  are 
very  seldom  attacked  by  acute  fevers,  and  those  other 
diseases  which  are  from  bad  humors.'  In  short,  as  I 
have  already  stated  (.1327),  the  bread  of  a  large  portion 
of  the  laboring  class  or  peasantry  throughout  Europe, 
Asia,  and  Africa,  and  the  islands  of  the  ocean,  whether 
leavened  or  unleavened,  whether  more  or  less  artifi- 
cially prepared,  is  made  of  the  whole  substance  of  the 
grain  irom  which  it  is  manufactured;  and  no  one  who 
is  sufficiently  enlightened  in  physiological  science  to 
qualify  him  to  judge  correctly  in  this  matter,  can 
doubt  that  bread  made  in  the  best  manner  from  un- 
bolted wheat  meal,  is  far  better  adapted  to  the  ana- 
tomical structure  and  physiological  powers  of  the  ali- 
mentary organs  of  man,  than  bread  made  of  superfine 
wheat  flour  ;  and  consequently,  the  former  is  far  more 
conducive  to  the  health  and  vigor  and  general  well- 
being  of  man  than  the  latter. 

1357.  If,  therefore,  mankind  will  have  raised  bread 
which  in  every  respect  most  perfectly  conforms  to  the 
laws  of  constitution  and  relation  established  in  their 
nature  (1312),  and  is  most  highly  conducive  to  the 
welfare  of  their  bodies  and  souls,  then  must  it  be  well 
made,  well  baked,  light,  and  sweet  bread,  which  con- 
tains all  the  natural  properties  of  tae  wheat.  And  if 
they  will  hare  this  bread  of  the  very  best  and  most 
wholesome  kind,  they  must,  as  I  have  already  stated, 
see  that  the  soil  from  which  their  wheat  is  raised  is  of 
a  proper  character,  and  is  properly  tilled  ;  that  the 
■wheat  is  plump,  full  grown,  ripe,  and  free  from  rust 
and  other  diseases ;  and  then,  before  it  is  ground, 
they  must  see  that  it  is  thoroughly  cleansed,  not  only 
from  chaff,  cockles,  tares,  and  such  like  substances, 
but  also  from  all  smut,  and  every  kind  of  impurity 
that  may  be  attached  to  the  skin  of  the  kernel.  And 
let  every  one  be  assured  that  this  is  a  matter  which 
really  deserves  all  the  attention  and  care  that  I  sug- 
gest. If  human  existence  is  worth  possessing,  it  is 
worth  preserving ;  and  they  who  have  enjoyed  it  as 
some  have  done,  and  as  all  the  human  family  are  na- 
turally endowed  with  the  capabilities  to  enjoy  it,  cer- 
tainly will  not  doubt  whether  it  is  worth  possessing; 
nor,  if  they  will  properly  consider  the  matter,  can 
they  doubt  thai  its  preservation  is  worthy  of  their  most 
serious  and  diligent  care.  And  when  'they  perceive 
how  intimately  and  closely  the  character  of  their 
bread  is  connected  with  the  dearest  interests  of  man, 
thev  M'iil  not  be  inclined  to  feel  that  any  reasonable 
ani  junt  of  care  and  labor  is  too  much  to  be  given  to 
secure  precisely  the  right  kind  of  bread. 

13oa.  I  repeat,  then,  that  they  who  would  have  the 
very  best  bread,  should  certainly  wash  their  wheat 
and  cleanse  it  thoroughly  from  all  impurities  before 
they  take  it  to  the  mill ;  and  when  it  is  properly  dried 
it  should  be  ground  by  sharp  stones  which  will  cut 
rather  than  mashit;'and  particular  care  should  be 
taken  that  it  is  not  ground  too  tine.  Coarsely  ground 
wheat  meal,  even  when  the  bran  is  retained,  makes 
decidedly  sweeter  and  more  wholesome  bread  than 
very  finely  ground  meal.  When  the  meal  is  ground. 
It  should  immediately  be  spread  out  to  cool  before  it 
is  put  into  sacks  or  casks  ;  for  if  it  is  packed  or 
enclosed  in  a  heated  state,  it  will  be  far  more  likely 
to  become  sour  and  musty.  And  I  say  again,  where 
families  are  in  circumstances  to  do  wholly  as  they 
choose  in  the  matter,  it  is  best  to  have  but  little 
ground  at  a  time,  as  the  freshly  ground  meal  is  always 
the  liveliest  and  sweetest,  and  makes  the  most  deli- 
cious bread. 

I3i>ii.  When  the  meal  is  thus  prepared  and  brought 
home,  whether  in  a  barrel  or  sack,  the  next  thing  to 
be  attended  to  is,  that  it  be  placed  and  kept  in  a  per- 


fectly clean  and  sweet  and  well-ventilated  meal  rootH. 
It  should  on  no  consideration  be  put  into  a  closet  or 
pantry  or  store  room,  which  is  seldom  aired  and  more 
rarely  cleansed,  and  into  which  all  manner  of  rubbish 
is  thrown,  or  even  where  other  kinds  of  provisions  are 
kept.  If  the  meal  be  put  into  a  pantry  or  store-room 
which  is  confined  and  dirty,  and  into  which  old  boots 
and  shoes  and  old  clothes  and  pieces  of  carpet  and 
other  things  of  this  kind  are  thrown,  or  where  por- 
tions of  vegetable  or  animal  substance,  wiiether 
cooked  or  uncooked,  are  habitually  or  even  occasion- 
ally put  and  permitted  to  remain,  it  must  be  expected, 
as  a  matter  of  course,  of  necessity,  that  the  quality  of 
the  meal  will  be  considerably  deteriorated  by  the  im- 
purities with  which  the  air  of  the  place  will  be  loaded, 
and  which  will  be  continually  generated  there.  Peo- 
ple generally  have  but  a  sorry  idea  of  what  constitutes 
true  cleanliness;  but  they  may  be  assured  that  they 
cannot  be  too  deeply  impressed  with  the  importance 
of  keeping  their  meal-room  as  clean  and  sweet  and 
well-aired  as  possible. 

PUOPEUTIES  OF  MEAL — YEAST — FERMENTATION, 

1360.  According  to  the  statement  of  Prof.  Thomp. 
son,  of  Edinburgh,  one  pound  of  good  wheat  meal 
contains  ten  ounces  of  farina  or  starch,  three  ounces  of 
bran,  six  drachms  of  gluten,  and  two  drachms  of  sugar; 
and  it  is  because  wheat  contains  such  proportions  of 
these  substances  that  it  makes  the  very  best  loaf 
bread.  The  farina  or  starch  is  the  principal  nourish- 
ing property;  the  SHCcharine  matter  or  sugar  is  also 
highly  nutrient;  but  in  the  process  of  making  loaf 
bread  it  serves  mainly,  by  its  vinous  fermentation,  to 
produce  the  gas  or  air  by  which  the  dough  is  raised 
and  the  bread  made  light.  The  gluten  is  likewise  a 
very  nutrient  property,  but  in  loaf  bread  it  principally 
serves,  by  its  cohesiveness,  like  gum  elastic  or  India 
rubber,  to  prevent  the  gas  or  air  formed  by  the  fer- 
mentation of  the  sugar  from  escaping  or  passing  off ; 
and  the  gas  being  thus  retained,  inflates  or  puffs  up 
the  dough,  and  makes  it  porous  and  light.  The  bran, 
with  its  mucilaginous  and  other  properties,  not  only 
adds  to  the  nutritiousness  of  the  bread,  but  eminently 
serves  to  increase  its  digestibility,  and  to  invigorate 
the  digestive  organs,  and  preserve  the  general  integ- 
rity of  their  functions. 

1361.  The  next  thing  indispensably  necessary  to 
the  making  of  good  loaf  bread,  is  good,  lively,  sweet 
yeast  or  leaven,  to  produce  what  is  called  the  panary, 
or  more  properly  the  vinous  fermentation  of  the  sac- 
charine matter  or  sugar.  Some  bread-makers  will  do 
best  with  one  kind  of  yeast  or  leaven,  and  some  with 
another.  I  have  generally  found  that  people  do  best 
with  those  materials  to  which  they  have  been  most 
accustomed ;  but  I  am  sorry  to  find  so  general  a  de- 
pendence on  breweries  for  yeast.  To  say  nothing  of 
the  impure  and  poisonous  substances  which  brewers 
employ  in  the  manufacture  of  beer,  and  which  always 
affect  thf,  quality  of  their  yeast,  I  am  confident  that 
domestic  yeast  can  be  made  of  a  far  superior  quality. 
However  light  and  good  in  other  respects  that  bread 
may  be  which  is  made  with  brewers'  yeast,  I  have 
rarely  if  ever  seen  any  in  which  I  could  not  at  once 
detect  the  disagreeable  properties  of  the  yeast.  There 
are  various  ways  of  making  domestic  yeast.  One  of 
the  simplest,  and  perhaps  the  best,  is  the  following, 
which  was  communicated  to  me  by  one  of  the  best 
bread-makers  I  ever  saw  ; — '  Put  into  one  gallon  of 
water  a  double  handful  of  hops  ;  boil  them  fifteen  or 
twenty  minutes,  then  strain  off  the  water  while  it  is 
scalding  hot :  stir  in  wheat  flour  or  meal  till  it  becomes 
a  thick  batter,  so  that  it  will  hardly  pour ;  let  it 
stand  till  it  becomes  about  blood  warm  ;  then  add  a 
pint  of  good  lively  yeast,  and  stir  it  well  ;  and  then 
let  it  stand  in  a  place  where  it  will  be  kept  at  a  tem- 
perature of  about  seventy  degrees  Fah.  till  it  becomes 
perfectly  light,  whether  more  or  less  lime  is  required ; 
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and  then  it  is  fit  for  use.  Or  if  it  is  desired  to  keep 
j  a  portion  of  it,  let  it  stand  several  hours  and  become 
cool,  and  then  put  it  into  a  clean  jug  and  cork  it  tight, 
and  place  it  in  a  cellar  where  it  will  keep  cool ;  and 
it  may  be  preserved  good  ten  or  twelve  days,  and 
even  longer.'  Another  way  by  which  yeast  when 
thus  made  may  be  preserved  much  longer  and  ])erhaps 
more  conveniently,  is,  to  take  it  wlien  it  has  become 
perfectly  light,  and  stir  in  good  Indian  meal  until  it 
becomes  a  hard  dough  ;  then  take  this  dough  and 
make  it  into  small  thin  cakes,  and  dry  them  perfectly, 
without  baking  or  cooking  them  at  all.  These  cakes, 
if  kept  perfectly  dry,  will  be  good  for  several  weeks 
and  even  months.  When  yeast  is  needed,  take  some 
of  these  cakes  (more  or  less  according  to  the  quantity 
of  bread  desired)  and  break  them  fine  and  dissolve 
them  in  warm  water,  and  then  stir  in  some  wheat 
flour  till  a  batter  is  formed,  which  should  be  kept  at 
a  temperature  of  about  sixty  degrees  Fall,  till  the 
yeast  becomes  light  and  lively,  and  fitted  for  making 
bread.  Others,  in  making  this  yeast,  originally  put 
into  the  water  with  the  hops  a  double  handful  of 
good  clean  wheat  bran,  and  boil  them  up  together 
and  strain  olF  the  water  as  above  described  :  others, 
again,  boil  up  a  quantity  of  wheat  bran  without  the 
hops,  and  make  their  yeast  in  all  other  respects  as 
above  described. 

1362.  The  milk  yeast  is  greatly  preferred  by  many ; 
and  when  it  is  well  managed,  it  certainly  makes  very 
handsome  bread.  The  way  of  making  it  is  simple. 
Take  a  quart  of  milk  fresh  from  the  cow  (more  or 
less  according  to  the  quantity  of  bread  desired)  ;  a 
little  salt  is  generally  added,  and  some  add  about  half 
a  pint  of  water  blood  warm,  but  this  is  not  essential ; 
then  stir  wheat  flour  or  meal  into  the  milk  till  it 
forms  a  moderately  thick  batter,  and  then  cover  it 
over,  and  place  it  where  it  will  remain  at  a  tempera- 
ture of  from  sixty  to  seventy  degrees  Fah.  till  it  be- 
comes perfectly  light.  Tt  should  then  be  used  imme- 
diately; and  let  it  be  remembered  that  dough  ma,de 
with  this  yeast  will  sour  sooner  than  that  made  with 
Other  yeast,  and  also  that  the  bread  after  it  is  baked 
will  become  extremely  dry  and  crumbly  much  sooner 
than  bread  made  with  other  yeast.  Yet  this  bread, 
when  a  day  old,  is  exceedingly  light  and  beautiful; 
albeit  some  dislike  the  animal  smell  and  taste  which 
it  derives  from  the  milk. 

1363.  In  all  these  preparations  of  yeast  and  dough, 
it  should  ever  be  recollected  that  '  the  process  of  fer- 
mentation cannot  go  on  when  the  temperature  is  be- 
low thirty  degrees  Fah.  ;  that  it  proceeds  quite  slowly 
at  fifty  degrees,  moderately  at  sixty  degrees,  rapidly 
at  seventv  degrees,  and  very  rapidly  at  eighty  de- 
grees.' If,  therefore,  it  is  desired  to  have  the  yeast 
or  dough  stand  several  hours  before  it  is  used  or 
baked,  it  should  be  kept  at  a  temperature  of  about 
fifty  degrees.  But  in  the  ordinary  way  of  making 
bread,  a  temperature  varying  from  sixty  degrees  to 
seventy  degrees,  or  about  summer  heat,  is  perhaps  as 
near  right  as  it  can  well  be  made. 

1364.  Professor  Thomson  gives  the  following  direc- 
tions for  making  yeast  in  large  quantities  :— '  Add 
ten  pounds  of  flour  to  two  gallons  of  boiling  water ; 
stir  it  well  into  a  paste,  let  this  mixture  stand  for 
seven  hours,  and  then  add  about  a  quart  of  good 
veast.  In  about  six  or  eight  hours  this  mixture,  if 
kept  in  a  warm  place,  will  have  fermented  and  pro- 
duced as  much  yeast  as  will  make  120  quartern  loaves' 
(of  4  lbs.  each).  A  much  smaller  quantity  can  be 
made  by  observing  due  proportions  of  the  ingredients. 
To  raise  bread  in  a  very  short  time  without  yeast, 
he  gives  the  following  recipe  :— '  Dissolve  in  water  2 
ounces  5  drachms  and  45  grains  of  common  crystal- 
ized  carbonate  of  soda,  and  mix  the  solution  well  with 
your  dough,  and  then  add  7  ounces  2  drachms  and  22 
grains  of  muriatic  acid  of  the  specific  gravity  of  1.121, 
and  knead  it  as  rapidly  as  possible  with  your  dough  ; 


it  will  rise  immediately,  fully  as  much  if  not  more 
than  dough  mixed  with  yeast,  and  when  baked  will 
be  a  very  light  and  excellent  bread.'  Smaller  quan- 
tities would  be  required  for  small  batches  of  bread. 
A  teaspoonful  or  more  (according  to  the  quantity  of 
dough  or  batter)  of  super-carbonate  of  soda  dissolved 
in  water,  and  flour  stirred  in  till  it  becomes  a  Ijatter, 
and  then  an  equal  quantity  of  tartaric  acid  dissolved' 
and  stirred  in  thoroughly,  will  in  a  few  minutes  make 
very  light  batter  for  griddle  or  pancakes  ;  or  if  it  be 
mixed  into  a  thick  dough,  it  will  make  light  bread. 
Good  lively  yeast,  however,  makes  better  bread  than 
these  alkalies  and  acids  ;  howbeit  these  are  very  con- 
venient in  emergencies,  when  bread  or  cakes  must  be 
prepared  in  a  very  short  time,  or  when  the  yeast  has 
proved  inefficient. 

1365.  We  see  then  (1360)  that  wheat  meal  con- 
sists of  certain  proportions  of  starch,  gluten,  sugar, 
bran,  etc.  ;  and  that  in  making  loaf  bread,  we  add 
yeast  or  leaven,  in  order  to  produce  that  kind  of  fer- 
mentation peculiar  to  saccharine  matter  or  sugar, 
which  is  called  vinous,  and  by  which  the  gas  or  air 
is  formed  that  raises  the  dough.  But  the  sugar  is  an 
incorporate  part  of  every  particle  of  the  meal,  and  is 
therefore  equally  diffused  throughout  the  whole  mass  ; 
and  hence  if  we  would  make  the  very  best  loaf  bread, 
the  ferm.entive  principle  or  yeast  must  also  be  equally 
diflfused  throughout  the  whole  mass,  so  that  a  suitable 
portion  of  yeast  will  be  brought  to  act  at  the  same 
time  on  every  particle  of  saccharine  matter  in  the 
mass.  But  let  us  endeavor  to  understand  this  pro- 
cess of  fermentation.  To  spea^  in  the  language  of 
chemistry,  sugar  is  composed  of  certain  proportions  of 
carbon,  oxygen,  and  hydrogen.  The  yeast,  acting  on 
the  sugar,  overcomes  those  affinities  by  which  these 
substances  are  held  in  the  constitutional  arrangenient 
of  sugar,  and  the  process  of  decay  or  decomposition 
of  the  sugar  takes  place,  which  is  called  vinous  fer- 
mentition.  By  this  process  of  decay,  two  other 
forms  of  matter  are  produced,  of  an  essentially  difl'er- 
ent  nature  from  each  other  and  from  the  sugar.  One 
of  them  is  called  carbonic  acid  gas  or  air,  being  formed 
by  a  chemical  combination  of  certain  proportions  of 
carbon  and  oxygen.  The  other  is  known  by  the 
name  of  alcohol,  and  consists  of  a  chemical  combina- 
tion of  certain  proportions  of  carbon,  oxygen,  and 
hydrogen.  Carbonic  acid  gas,  as  we  have  seen  (143), 
is  also  produced  by  animal  respiration  or  breathing, 
by  the  combustion  of  wood,  coal,  etc.,  and  in  other 
ways  of  nature  and  of  art ;  but  neither  in  nature  nor 
in  art  is  there  any  known  way  by  which  alcohol  can 
be  produced,  except  by  that  process  of  the  decay  or 
destruction  of  sugar  called  vinous  fermentation. 
The  carbonic  acid  gas  produced  in  the  manner  I  have 
stated,  is  the  air  which  inflates  or  pufl^s  up  and  swells 
out  the  bread,  when  there  is  sufficient  gluten  or  other 
cohesive  matter  in  the  dough  to  prevent  its  escape. 
If  the  dough  be  permitted  to  stand  too  long  in  a  warm 
place,  the  fermentation,  having  destroyed  most  or  all 
of  the  sugar,  will  begin  to  act  on  the  starch  and  muci- 
lage, and  destroy  their  nature,  and  produce  vinegar  ; 
and  therefore  this  stage  of  it  is  called  the  acetous  fer- 
mentation ;  and  if  it  still  be  permitted  to  go  on,  it 
will  next  commence  its  work  of  destruction  on  the 
gluten ;  and  this  is  called  the  putrefactive  fermenta- 
tion, because  it  in  many  respects  resembles  the  putre- 
faction of  animal  matter. 

1366.  The  vinous  fermentation,  therefore,  by  which 
the  dough  is  raised  and  made  light,  may  be  carried  to 
all  necessary  extent,  and  still  be  limited  in  its  action 
to  the  saccharine  matter  or  sugar,  leaving  the  starch 
and  gluten  and  other  properties  of  the  meal  uninjured  ; 
and  this  is  the  point  at  which  the  fermentation  should 
be  arrested  by  the  heat  that  bakes  the  dough.  If  it 
be  permitted  to  go  beyond  the  sugar,  and  act  on  the 
mucilage  and  starch,  and  produce  acidity,  the  excel- 
lence of  the  bread  is  in  some  degree  irreparably  des. 
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troyed.  The  acid  may  be  neutralized  by  pearlash  or 
soda,  so  that  the  bread  shall  not  he  sour;  l)tit  still, 
somethiiijf  of  the  natural  flavor  of  the  bread  is  tfone, 
and  it  is  not  iiossihie  by  anv  earthly  means  to  restore 
it;  and  this  injury  will  always  be  in  proftortion  to  the 
extent  to  which  the  process  of  the  acetous  fermenta- 
tion is  permitted  to  fjo  in  destroyinfj  the  nature  of  the 
starch,  and  the  bread  will  be  proportionably  destitute 
of  that  natural  sweetness  and  delicious  richness  essen- 
tial to  ffood  bread.  Yet  it  is  almost  universally  true, 
both  in  public  and  domestic  bread-making,  that  the 
acetous  fermentation  is  allowed  to  take  place;  and 
saleratus,  or  soda,  or  some  other  chemical  ajfent,  is 
employed  to  neutralize  the  acid.  By  this  means  we 
may  have  bread  free  from  acidity,  it  is  true,  hut  it  is 
also  destitute  of  the  best  and  most  delicious  properties 
of  ijood  bread  ;  and  generally  by  the  time  it  is  tweutv- 
foiir  hours  old — and  this  is  [larticularly  trueof  baker's 
bread — it  is  as  drv  and  tasteless  and  unsavory  as  if  it 
were  made  of  plaster  of  Paris.  Many  bread- makers 
mis  their  saleratiis  or  soda  with  their  veast,  or  intro- 
duce  it  when  they  mix  their  dough,  so  that  if  the  ace- 
tous fermentation  does  take  place,  the  acid  is  neutra- 
lized by  the  alkali,  and  therefore  not  being  perceived, 
it  is  supposed  never  to  have  existed,  and  the  bread  is 
called  sweet  and  good,  especially  if  a  small  quantity 
of  molasses  be  employed  in  making  the  dough.  Others 
far  more  wisely  withhold  their  alkali  till  the  dough  is 
raised  enough  to  mould  into  the  loaf,  and  then  if  it  is 
found  to  be  in  any  degree  acid,  a  solution  of  saleratiis 
or  soda  is  worked  into  it,  so  as  just  to  neutralize  the 
acid,  and  no  more.  This  is  infinitely  better  than  to 
have  sour  bread,  which,  after  all,  is  almost  everywhere 
met  with  ;  yet  the  very  b^st  bread  that  can  be  made 
in  this  wav  is  onlv  second  best.  Happy  are  they  who 
can  make  good,  light,  and  sweet  bread,  without  the 
use  of  inola<ses,  without  suffering  the  least  degree  of 
acetous  fermentation  to  take  place,  and  without  era- 
ploving  saWratus,  soda,  or  any  other  kind  of  alkali. 

1367.  The  third  or  putrefactive  stage  of  fermenta- 
tion rarely  takes  place  in  domestic  bread-making,  but 
it  is  by  no  means  uncommiin  in  public  bakeries.  In- 
deed,  it  is  thought  necessary  in  the  manufacture  of  cer- 
tain kinds  of  crackers,  in  order  to  make  them  split 
open,  and  render  them  brittle,  and  cause  them  readily 
to  become  S  )ft  when  dipped  into  water.  Butdyspepsy 
crackers,  and  all  other  kinds  of  bread  made  in  this 
wav,  are,  to  say  the  least  of  them,  miserable  stuff. 
For  besides  the  fact  that  a  I  the  best  qu  dities  of  the 
fl^ur  or  meal  have  been  destroyed  by  fermentation, 
the  great  quantity  of  alkali  employed  in  neutralizing 
the  acid  is  necessarily  injurious  to  the  digestive 
organs. 

MIXING,  KNEADING.  AND  BAKING  BREAD. 

136*$  Now,  then,  the  business  of  the  bread-maker 
is  to  take  the  whea'  meal,  prepared  in  the  manner  I 
have«tatel,  and  with  all  the  properties  I  have  des- 
cribed fl36!)),  and  convert  it  into  good,  light,  sv/eet, 
well-baked  bread,  with  the  least  possible  change  in 
those  properties;  so  that  the  bread,  when  done,  will 
present  to  the  senses  of  smell  and  taste,  all  the  deli- 
cious flavor  and  delicate  sweetness  which  pure  organs 
perceive  in  the  meal  of  good  new  wheat,  just  taken 
from  the  ear  and  ground,  or  chewed  without  grinding; 
and  it  should  be  so  baked  that  it  will,  as  a  general 
rule,  require  and  secure  a  full  exercise  of  the  teeth  in 
mastication  (709). 

136f).  Take,  then,  such  a  quantity  of  meal,  in  a  per- 
fectly clean  and  sweet  bread  trough,  as  is  necessary 
for  the  quantity  of  bread  de<ired,  and  having  made  a 
hollow  in  the  centre,  turn  in  as  much  yeast  as  a  judg- 
ment matured  by  sound  experience  shall  deem  re- 
quisite; then  add  such  a  quantity  of  water,  milk  and 
water,  or  clear  milk,  as  in  necessary  to  form  the  meal 
into  a  dough  of  proper  c  insistency.  Some  prefer 
bread  mixed  with  water  alone ;  others  prefer  tliat 


which  is  mixed  with  milk  and  water;  and  other.s 
think  that  bread  mixed  with  milk  is  much  richer  and 
better;  whileothers  dislike  the  ar.irnal  odor  and  taste 
of  bread  mixed  with  milk.  Perhaps  the  very  best 
and  most  wholesome  bread  is  that  which  is  mixed  with 
pure  soft  water,  when  such  bread  is  made  perfect. 
But  whether  watei-,  milk  and  water,  or  milk  alone  is 
employed,  it  should  be  used  at  a  temperature  of  about 
blood  heat. 

1370.  Here  let  it  be  understood,  that  the  starch  of 
the  meal  is  of  such  a  nature  that,  by  a  delicate  proce.ss 
peculiar  to  itself,  it  becomes  changed  into  sugar  or 
saccharine  matter;  and  when  the  fluid  used  in  mixing 
the  dough  is  of  a  proper  temperature,  and  the  dough 
is  properly  mixed  and  kneaded,  this  process,  to  some 
small  extent,  takes  place,  and  a  small  portion  of  the 
starch  is  actually  converted  into  sugar,  and  thereby 
increases  the  sweetness  of  the  bread.  Let  it  also  be 
recollected  here,  that  the  saccharine  matter  on  which 
the  yeast  is  to  act,  is  equally  diffused  throughout  the 
whole  mass  of  the  meal  (1363);  and  therefore,  if  the 
yeast  be  not  properly  diffused  throughout  the  whole 
mass,  but  it  is  unequally  disitributed,  so  that  an  undue 
quantity  of  it  remains  in  one  part  while  other  parts 
receive  little  or  none,  then  the  fermentation  will  go 
on  very  rapidly  in  some  parts  of  the  mass,  and  soon 
run  into  the  acetous  state,  while  in  other  parts  it  will 
proceed  very  slowly  or  not  at  all ;  and  consequently, 
large  cavities  will  be  formed  in  some  parts  of  the 
dough,  while  othei;  parts  of  it  will  remain  as  compact 
and  heavy  as  when  first  mixed,  and  sometimes  even 
more  so.  I  need  not  say  that  such  dough  cannot  be 
made  into  good  bread  ;  yet  it  is  probably  true,  that 
more  than  nine-tenths  of  the  bread  consumed  in  this 
country  is  more  or  less  of  this  character.  Nor,  after 
what  I  have  said,  should  it  seem  necessary  for  me  to 
remark,  that  good  bread  cannot  be  made  by  merely 
stirring  the  meal  and  yeast  and  water  or  milk  together 
into  a  thin  dough  or  sponge,  and  suffering  it  to  ferment 
with  little  or  no  working  or  kneading.  Bread  made 
in  this  manner,  if  it  is  not  full  of  cavities  large  enough 
for  a  mouse  to  burrow  in,  surrounded  by  parts  as  solid 
as  lead,  is  almost  invr.riably  full  of  cells  of  the  size  of 
large  peas  and  grapes  ;  and  the  substance  of  the  bread 
has  a  shining,  glutinous  appearance;  and  if  the  bread 
is  not  sour,  it  is  because  pearlash  or  some  other  kind 
of  alkali  has  been  use  I  to  destroy  the  a(;id.  The 
very  appearance  of  such  bread  is  forbidding,  and 
shows  at  a  glance  that  it  has  not  been  properly  mixed, 
that  the  yeast  has  acted  unequally  on  different  por- 
tions of  the  meal,  and  that  the  fermentation  has  not 
been  of  the  right  kijid. 

1371.  But  if  the  yeast  be  so  diffused  throughout 
the  whole  muss  as  that  a  suitable  portion  of  it  will 
act  on  each  and  every  particle  of  the  saccharine  mat- 
ter at  the  same  time,  and  if  the  dough  be  of  such  a 
consistency  and  temperature  as  not  to  admit  of  too 
rapid  a  fermentation,  then  each  minute  portion  of 
saccharine  matter. throughout  the  whole  m  ss  will,  in 
the  process  of  fermentati(m,  produce  its  little  volume 
of  air,  which  will  form  its  little  cell  about  the  size  of 
a  pin's  head,  and  smaller;  and  this  will  take  place  so 
nearly  at  the  same  time,  in  every  part  of  the  dough, 
that  the  whole  will  be  raised  and  made  as  light  as  a 
sponge,  before  the  acetous  fermentation  takes  place 
in  Muy  part.  And  then,  if  it  be  properly  moulded 
and  baked,  it  will  make  the  most  heHUtiful  and  deli- 
cious bread,  perfectly  light  and  sweet,  without  the 
use  of  any  alkali,  and  with  all  the  gluten  and  nearly 
all  the  starch  of  the  meal  remaining  unchanged  by 
fermentation. 

1372.  Who  that  can  look  back  thirty  or  forty  years 
to  those  blessed  days  of  .New  Knglanri's  |)rosperitv 
and  happiness,  when  our  good  mothers  used  to  make 
the  family  bread,  but  can  well  remember  how  long 
and  how  patiently  those  excellent  matrons  stood  ovei- 
their  bread  troughs,  kneading  and  moulding  their 
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dough  ?  and  who  with  such  recollections  cannot  also 
well  remember  the  delicious  bread  that  those  mothers 
used  invariably  to  set  before  them  ?  There  was  a 
natural  sweetness  and  richness  in  it  which  made  it 
always  desirable,  and  which  we  canrmt  now  vividly 
recollect  without  f'oeline^  a  strong  desire  to  partake 
again  of  such  bread  as  our  mothers  made  for  us  in  the 
days  of  our  childhood. 

hiT'i-  Jjet  it  be  borne  in  mind,  then,  that  without 
a  very  thorough  kneading  of  the  dough,  there  can  be 
no  just  ground  ofcontidence  that  the  bread  will  be 
good.  'It  should  be  kneaded,'  says  one  of  much  ex. 
perience  in  this  matter,  'till  it  becomes  flaky.  In- 
deed I  am  confident  that  our  loaf  bread  would  he 
greatly  improved  in  all  its  qualities  if  the  dough  were 
for  a  considerable  time  subjected  to  the  operations  of 
the  machine  which  the  bakers  call  the  break,  used 
in  making  crackers  and  sea  bread. 

1374.  The  wheat  meal,  and  espeuia  ly  if  it  is  ground 
coarselv,  swells  considerably  in  the  dough,  and  there- 
fore the  dough  should  not,  at  first,  be  made  quite  so 
stiiF  as  that  made  of  superfine  flour;  and  when  it  is 
raised,  if  it  is  found  too  soft  to  mould  well,  let  a  little 
more  meal  be  added. 

1375.  When  the  dough  has  been  properly  mixed  and 
thoroughly  kneaded,  cover  it  over  with  a  clean  napkin 
or  towel,  and  a  light  woollen  blanket  kept  for  the  pur- 
pose, and  place  the  brrtid  trough  where  the  tempera- 
ture will  be  kept  at  about  sixty  degrees  Fah.,  or  about 
summer  heat,  and  there  let  it  remain  till  the  dough 
becomes  light.  But  as  it  is  impossible  to  regulate  the 
quantity  and  quality  of  yonr  yeast,  the  moisture  and 
temperature  of  your  dough,  and  several  other  condi- 
tions and  circumstances,  so  as  to  secure  at  all  times 
precisely  the  same  results  in  the  same  time,  it  is  there- 
fore necessary  that  careful  attention  should  be  given 
that  the  pniper  moment  should  be  seized  to  work  over 
and  mould  the  dough  into  the  loaf,  and  get  it  into  the 
oven  just  at  the  time  when  it  is  as  light  as  it  can  be 
made  by  the  vinous  fermentation,  and  before  the 
acetous  fermentation  commences.  If,  however,  by 
any  means,  there  should  unfortunately  be  a  little 
acidity  in  the  dough,  take  a  small  quantity  of  salera- 
tus,  or,  what  is  better,  carbonate  ot  soda,  and  dissolve 
it  in  some  warm  water,  an  J  carefully  work  in  just 
enough  to  neutralize  the  acid.  The  best  bread-makers 
are  so  exceedingly  careful  on  this  point,  that  they  dip 
their  fingers  into  the  solution  ofsaleratus  or  soda,  and 
thrust  them  into  the  dough  in  every  part,  as  they 
work  it  over,  so  as  to  be  sure  that  they  get  in  just 
enough  to  neutralize  the  acid,  and  not  a  particle  more. 
But  I  must  here  repeat,  that  they  who  would  have 
the  very  best  of  bread,  must  always  cousiiter  it  a  cause 
of  regret  that  there  should  be  any  necessity  to  use 
alkali ;  because  the  acetous  fermeni.ati  n  cannot  in 
any  degree  take  })lace  without  citiu.neiisurai-ely  and 
irr'einediablv  impairing  the  quality  of  the  bread.  And 
here  it  shou'ld  be  remarked,  that  dough  made  of  wheat 
meal  will  take  on  the  acetous  fermentation,  or  become 
sour,  sooner  than  that  made  of  fine  flour.  This  is 
probably  owing  principally  to  the  mucilage  contained 
in  the  bran,  which  runs  into  the  acetous  fermentation 
sooner  than  starch. 

1376.  While  the  dough  is  rising,  preparations 
should  be  made  for  baking  it.  Some  bake  their  bread 
in  a  brick  oven,  some  in  a  stove,  some  in  a  reflector, 
and  some  in  a  baking  kettle.  In  all  these  ways  very 
good  bread  may  be  baked,  but  the  baking  kettle  is 
decidedly  the  most  objectionable.  Probably  there  is 
no  better  and  more  certain  way  of  baking  bread  well 
than  in  the  use  of  the  brick  oven.  Good  bread- 
makers  accustomed  to  brick  ovens,  can  always  man- 
age them  with  a  very  great  degree  of  certainty  ;  and 
as  a  general  fact,  bread  is  sweeter  baked  in  this  way 
than  in  any  other.  Yet  when  it  is  well  baked  in  tin 
reflectors,  it  is  certainly  very  fine,  and  so  it  is  also 
when  well  baked  in  iron  stoves.    But  the  baking  of 


bread  requires  almost  as  much  care  and  judgment  as 
any  part  of  the  process  of  bread-making.  If  the  oven 
is  too  hot,  the  bread  will  burn  on  the  outside  before 
it  is  done  in  the  centre  ;  if  it  is  too  cold,  the  bread 
will  be  heavy,  raw,  and  sour.  If  the  heat  is  much 
greater  from  below  than  from  above,  the  bottom  of 
the  loaf  will  burn  before  the  top  is  done;  or  if  the 
heat  is  much  greater  from  above  than  from  below,  the 
top  of  the  loaf  will  burn  before  the  bottom  is  done. 
All  these  points,  therefore,  must  be  carefully  attended 
to ;  and  no  small  excuse  ought  to  be  considered  a 
satisfactory  apology  for  snur,  heavy,  raw,  or  burnt 
bread  ;  for  it  is  hardly  possible  to  conceive  of  an  ab- 
solute necessity  for  such  results,  and  the  cases  are  ex-  | 
tremely  rare  in  which  they  are  not  the  offspring  of  j 
downright  and  culpable  carelessness.  The  best  bread-  1 
makers  1  have  ever  known,  watch  over  their  bread-  , 
troughs  while  their  dough  is  rising,  and  over  their 
ovens  while  it  is  baking,  with  about  as  jnuch  care  and 
attention  as  a  mother  watches  over  the  cradle  of  her 
sick  child.  Dough  made  of  wheat  meal  requires  a 
hotter  oven  than  that  made  of  fine  flour,  and  it  needs 
to  remain  in  ihe  oven  longer.  Indeed,  it  is  a  general 
fault  of  bread  of  every  description,  made  in  this 
country,  that  it  is  not  sufficiently  baked.  Multitudes 
eat  their  bread  hot  and  smoking  from  the  oven,  in  a 
half-cooked  state,  and  very  few  seem  to  think  there  is 
any  impropriety  in  doing  so.  But  they  who  would 
have  their  bread  good,  not  only  a  few  hours  after  it 
comes  from  the  oven,  but  as  long  as  it  can  be  kept, 
must  see  that  it  is  thoroughly  baked. 

1377.  I  have  said  that  the  process  of  vinous  fer- 
mentation converts  a  portion  of  the  saccharine  matter 
of  the  meal  into  carbonic  acid  gas  or  air,  by  which 
means  the  dough  is  raised  and  made  light ;  and  that 

,  the  same  process  converts  a  portion  of  the  saccharine 
matter  into  alcohol  ( 1365).  The  alcohol  th\is  gene- 
rated is  mostly  driven  ofl'  by  the  heat  of  the  oven 
when  the  dough  js  baking ;  and  in  modern  times, 
ovens  have  been  so  ctmsti-ucted  in  England  as  to  serve 
the  doulile  purpose  of  ovens  and  stills,  so  that  while 
the  bread  is  baking,  the  alcohol  is  distilled  off  and 
condensed,  and  saved  for  the  various  uses  of  arts  and 
manufacture. 

I'dTS.  The  question  has,  however,  been  frequently 
started,  whether  a  portion  of  the  alcohol  thus  gene- 
rated is  not  contained  in  the  bread  when  it  comes  ' 
from  the  oven  ?     The  notion  commonly  entertained 
is,  that  the  alcohol  is  wiu)lly  expelled  hy  the  heat  of 

I  the  oven,  in  tha  process  of  (taking ;  ami  this  opinion 
I  supposcja  to  oe  correct,  until  cireful  and  repeated 
investigation  convmced  me  of  its  error.  I  have  in 
numerous  instances,  withm  th°  la-'t  t'.<'elve  months, 
found,  in  thi»rou,^lily  i)rtKed  oreiiii,  soon  alter  it  was 
drawn  fr'i'U  th  ■  v^n,  s-.i  large  a  quant'Ty  iif  a'c 'hoi. 
th<i.t  it  was  strongly  percfptmie  to  the  sense  of  smell. 

!  JMoreovrfr,  it  is  well  Known  that  if  two  portions  of 

!  wheat  meal  or  flour  bi'  taken  from  the  same  barrel  or 
sack,  and  one  porti(m  be  made  into  unleavened  bread, 
and  the  other  portion  oe  made  into  the  very  best  fer- 
mented or  raised  oread,  and  Ooth  be  eaten  as  soon  as 
they  are  baked,  the  fermented  Oread  will  digest  with 
more  difficulty,  and  oppress  and  disturb  the  stomach 
more  than  the  unleavened  Ore.id  will  (1331).  Indeed, 
it  is  well  known  and  very  generally  understood,  that 
few  of  the  articles  which  compose  the  food  of  man  in 
civic  lite,  are  so  trying  to  the  human  stomach,  and  so 
powerful  causes  01  dyspepsy,  as  fresh-baked  raised 
bread.  It  is  now  well  Kuowualso,  that  alcohol  wholly 
resists  the  acti<m  of  th;;  solvent  fluid  of  the  stomach, 
and  is  entirely  indigestible,  and  always  retards  the 
digestion  of  those  substances  which  contain  it  (443). 
How  far  all  this  may  be  true  of  carbonic  acid  gas,  is 
not  yet  ascertained  ;'  but  it  is  difficult  to  account  for 
thedifl'erence  between  leavened  and  unleavened  bread, 
as  above  stated,  without  supposing  that  the  alcohol  or 
carbonic  acid  gas,  or  both  of  them,  are  in  some  degree 
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concerned  in  renderinff  the  leavened  bread,  when 
newly  baked,  peculiarly  oppressive  and  injurious  to 
the  stomach.  Be  it  as  it  may,  however,  it  is  very 
certain  that  when  the  bread  has  been  drawn  from  the 
oven,  and  permitted  to  stand  in  a  proper  place  twenty- 
four  hours,  either  bv  evaporation  or  someotlier  means, 
it  becomes  perfectly  matured,  and  so  chnnijed  in  cha- 
racter that  it  is,  if  properly  made,  one  of  the  most 
wholesome  articles  entering  into  tlie  diet  of  man  ;  and 
at  that  age,  there  is  not  tiie  slightest  reason  to  be- 
lieve that  a  particle  of  alcohol  remains  in  the  bread. 

When,  therefore,  the  bread  is  thoroughly 
baked,  let  it  be  taken  from  the  oven  and  placed  on  a 
perfectly  clean  and  sweet  shelf,  in  a  perfectly  clean 
and  well-ventilated  pantry.  Do  not,  as  you  value 
the  character  of  your  bread,  put  it  into  a  pantry 
where  you  set  away  dishes  of  cold  meat,  cold  potatoes, 
and  other  vegetables,  and  keep  your  butter,  cheese, 
and  various  other  tiible  provisions — in  a  pantry  which 
perhaps  is  seldom  thoroughly  cleansed  with  hot  water 
and  soap,  and  where  the  pure  air  of  heaven  seldom  if 
ever  has  a  free  circulation.  The  quality  of  your 
bread  should  be  of  too  much  importance  to  allow  of 
such  reprehensible  carelessness,  not  to  say  sluttish- 
ness.  And  if  you  will  have  your  bread  such  as  every 
one  ought  to  desire  to  have  it,  you  must  pay  the 
strictest  attention  to  the  cleanliness  and  sweetness  of 
the  place  where  you  keep  it.  If  in  baking,  the  outer 
crust  should  become  a  little  too  dry  and  crispy,  you 
can  easily  remedy  this  by  throwing  a  clean  bread  or 
table  cloth  over  it  for  a  short  time,  when  it  first  comes 
from  the  oven  ;  but  if  this  is  not  necessary,  let  the 
bread  stand  on  an  airy  shelf  till  it  becomes  perfectly 
cool,  and  when  it  is  twenty-four  hours  old,  it  is  fitfor 
use ;  and  if  it  is  in  all  respects  properly  made  and 
properly  kept,  it  will  continue  to  be  sweet  and  deli- 
cious bread  for  two  or  even  three  weeks,  except  per- 
haps in  very  hot  and  sultry  weather.  ^ 

1380.  When  we  have  acquired  the  art  of  making 
such  bread  as  I  have  described,  in  the  very  best  man- 
ner, then  have  we  carried  the  art  of  cooking  to  the 
very  height  of  perfection  ;  for  it  is  not  only  true  that 
there  is  no  other  artificially  prepared  article  in  human 
diet  of  so  much  importance  as  bread,  but  it  is  also 
true  that  there  is  no  other  preparation  in  the  whole 
rovind  of  cooking  which  requires  so  much  care  and 
attention  and  experience  and  skill  and  wisdom. 

WHO  SHOULD  MAKE  BREAD  ? 

1381.  Who,  then,  shall  make  our  bread  ?  For 
after  all  that  science  in  its  utmost  accuracy  can  do, 
in  ascertaining  principle's  and  in  laying  down  rules, 
there  is  little  certainty  that  any  one  who  undertakes 
to  make  bread  by  merely  rule,  will  be  anything  like 
uniformly  successf\il.  We  may  mal<e  a  batch  of  bread 
according  to  certain  rules,  and  it  may  pi  ove  excellent ; 
and  then  we  may  make  another  batch  according  to 
the  same  rules,  which  may  be  very  poor.  For  if  we 
follow  our  rules  ever  so  closely,  there  may  be  some 
slight  diiferences  in  the  quality  or  condition  of  the 
meal  or  the  yeast,  or  something  else,  which  will  ma- 
terially alter  the  character  of  the  bread,  if  we  do  not 
exercise  a  proper  care  and  judgment,  and  vary  our 
operations  according  as  the  particular  circumstances 
of  the  case  may  require.  Correct  rules  are  certainly 
very  valuable,  but  they  can  only  serve  as  general 
way-marks  in  the  art  of  bread-making.  Uniform 
success  can  only  be  secured  by  the  exercise  of  that 
mature  judgment  which  is  always  able  to  dictate 
those  extemporaneous  measures  which  every  exigency 
and  circumstance  may  require;  and  such  a  judgment 
can  only  result  from  a  care  and  attention  and  experi- 
ence which  are  the  offspring  of  that  moral  sensibility 
which  duly  appreciates  the  importance  of  the  quality 
of  the  bread,  in  relation  to  the  happiness  and  welfare 
of  those  that  consume  it.  But  are  we  to  look  for 
such  a  sensibility  in  public  bakers  ?    Can  we  expect 
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that  they  will  feel  so  lively  and  so  strong  an  interest 
for  our  enjoyment  and  for  our  physical  and  intellec- 
tual and  moral  well-being,  that  they  will  exercise  all 
that  care  and  attention  and  patience,  and  watch  with 
that  untiring  vigilance  and  solicitude  in  all  the  pro- 
gress of  their  operations,  which  are  indispensiibly 
necessary  in  oi'der  to  secure  us  the  best  of  bread  ?  Or 
can  we  reasonably  expect  to  find  these  qualifications 
in  domestics — in  those  who  serve  us  for  hire  ?  Many 
a  female  domestic,  it  is  true,  can  make  much  better 
bread  than  her  mistress  can.  Many  a  female  domes- 
tic has  an  honest  and  sincere  desire  to  do  her  duty 
faithfully  ;  but  can  she  be  actuated  by  those  sensibi- 
lities and  afi-"ectinns  which  alone  can  secure  that  care- 
ful attention,  that  soundness  of  judgment,  that  accu- 
racy of  operation,  without  which  the  best  of  bread 
cannot  uniformly  if  ever  be  produced  ? 

1382.  No ;  it  is  the  wife,  the  mother  only  she 

who  loves  her  husband  and  her  children  as  woman 
ought  to  love,  and  who  rightly  perceives  the  relations 
between  the  dietetic  habits  and  physical  and  moral 
condition  of  her  loved  ones,  and  justly  appreciates 
the  importance  of  good  bread  to  their  physical  and 
moral  welfare, — she  alone  it  is  who  will  be  ever  in- 
spired by  that  cordial  and  unremitting  affection  and 
solicitude  which  will  excite  the  vigilance,  secure  the 
attention,  and  prompt  the  action  requisite  to  success, 
and  essential  to  the  attainment  of  that  maturity  of 
judgment  and  skilfulness  of  operation  which  are  the 
indispensable  attributes  of  a  perfect  bread-maker. 
And  could  wives  and  mothers  fully  comprehend  the 
importance  of  good  bread  in  relation  to  all  the  bodily 
and  intellectual  and  moral  interests  of  their  husbands 
and  children,  and  in  relation  to  the  domestic  and 
social  and  civil  welfare  of  mankind,  and  to  their  re- 
ligious prosperity  both  for  time  and  eternitj'-,  they 
would  estimate  the  art  and  duty  of  bread-making  far, 
very  far  more  highly  than  they  now  do.  They  would 
then  realize  that  as  no  one  can  feel  so  deep  and  deli- 
cate an  interest  for  their  husbands'  and  children's 
happiness  as  they  do,  so  no  one  can  be  so  proper  a 
person  to  prepare  for  them  that  portion  of  their  ali- 
ment which  requires  a  degree  of  care  and  attention 
that  can  only  spring  from  the  lively  affections  and 
solicitude  of  a  wife  and  mother. 

1383.  But  it  is  a  common  thing  to  hear  women  say 
— '  We  cannot  always  have  good  bread,  if  we  take 
ever  so  much  pains  ;  it  will  sometimes  be  heavy,  and 
sometimes  be  sour,  and  sometimes  badly  baked,  in 
spite  of  all  our  care.'  It  may  be  true  that  such  things 
will  sometimes  h;:ppen,  even  with  the  best  of  care  ; 
but  I  believe  thut  there  is  almost  infinitely  mare 
poor  bread  than  there  is  any  good  excuse  for.  The 
truth  is,  the  quality  of  bread  is  a  matter  of  too  little 
consideration,  and  therefore  too  little  care  is  given  to 
the  making  of  it.  Moreover,  the  sense  of  taste  is  so 
easily  vitiated,  that  we  can  very  easily  become  recon- 
ciled to  the  most  offensive  gustatory  qualities,  and 
even  learn  to  love  them  ;  and  it  is  a  very  common 
thing  to  find  families  so  accustomed  to  sour  bread, 
that  they  have  no  perception  of  its  acid  quality.  '  It 
is  very  strange,'  said  a  lady  to  me  one  day  at  her 
dinner  table,  '  that  some  folks  always  have  sour 
bread,  and  never  know  it.'  She  then  went  on  to 
name  a  number  of  families  in  the  circle  of  her  ac- 
quaintance, who,  she  said,  invariably  had  sour  bread 

upon  their  tables  when  she  visited  them  '  and  they 

never,'  continued  she,  '  seem  to  have  the  least  con- 
sciousness that  their  bread  is  not  perfectly  sweet  and 
good.'  Yet  this  very  lady,  at  the  very  moment  she 
was  thtis  addressing  me,  had  sour  bread  upon  her 
own  table;  and  although  I  had  for  many  months 
been  very  frequently  at  her  table,  I  had  never  found 
any  but  sour  bread  upon  it.  Still  she  was  wholly 
unconscious  of  the  fact. 

1384.  Difficult,  however,  as  most  women  think  it 
is,  to  have  good  bread  always,  yet  there  are  some 


240 


GRAHAM'S  LKCTURES  ON  THE 


women  who  invariably  have  excellent  bread.  I  have 
known  such  women.  The  wife  of  Tliomas  Van 
Winkle,  Ksq.,  of  the  beuutiful  valley  of  Hooneton, 
New  Jersey — peace  to  her  ashes! — was  deservedly 
celebrated  throughout  the  whole  circle  of  her  ac- 
quaintance for  her  excellent  bread.  Few  ever  ate  at 
her  hospitai)le  board  once,  that  did  not  desire  to  en- 
joy the  privilege  again.  I  know  not  how  often  it  has 
been  niy  good  fortune  to  sit  at  her  table;  but  the 
times  have  not  been  few  ;  and  though  long  past,  and 
she  who  ])resided  there  has  slept  for  years  in  her 
grave,  yet  the  remembrance  of  those  times  and  of 
those  hospitalities  awakens  in  my  bosom  a  deep  and 
fervent  sentiment  of  gratitude  while  I  write.  Never 
at  the  table  of  Mrs.  Van  Winkle  did  I  eat  poor  bread  ; 
and  of  my  numerous  acquaintances  who  had  sat  at 
her  table,  I  never  heard  one  say  he  had  eaten  poor 
bread  there.  Her  bread  was  invariably  good.  Nay, 
it  was  of  such  a  quality  that  it  was  impossible  for  any 
one  to  eat  of  it,  and  not  be  conscious  that  he  was  par- 
taking of  bread  of  extraordinary  excellence. 

1385.  '  Mrs.  Van  Winkle,'  said  I  to  her  one  day, 
while  I  was  feasting  on  her  delicious  bread,  '  tell  me 
truly,  is  there  either  a  miracle  or  mystery  in  this 
matter  of  bread-making,  by  which  you  are  enabled 
to  have  such  excellent  bread  upon  your  table  at  all 
times,  while  I  rarely  ever  find  it  equally  good  at  any 
other  table,  and  at  ninety-nine  tables  in  a  hundred  I 
almost  invariably  find  poor  bread  ?  Is  it  necessarily 
so?  Is  it  not  possible  for  people  by  any  means  to 
have  good  bread  uniformly  ?'  '  There  is  no  necessity 
for  having  poor  bread  at  any  time,  if  those  who  make 
it  will  give  proper  care  and  attention  to  their  busi- 
ness,' replied  Mrs.  Van  Winkle,  confidently.  '  If 
every  woman  will  see  that  her  flour  is  sweet  and 
good,  that  her  yeast  is  fresh  and  lively,  that  her 
bread  trough  is  kept  perfectly  clean  and  sweet,  that 
her  dough  is  properly  mixed  and  thoroughly  kneaded, 
and  kept  at  a  proper  temperature,  and  at  the  proper 
time  moulded  into  the  loaf,  and  put  into  the  oven, 
which  has  been  properly  heated,  and  there  properly 
baked,  then  good  bread  would  be  as  common  as  poor 
bread  now  is.  But  while  there  is  such  perfect  care- 
lessness and  negligence  about  the  matter,  it  is  not 
surprising  that  bread  should  be  generally  poor.' 

1386.  Mrs.  Van  Winkle  was  undoubtedly  correct. 
If  any  thing  like  the  care  were  given  to  bread-mak- 
ing that  its  real  importance  demands,  a  loaf  of  i»nor 
bread  would  rarely  be  met  with.    Indeed,  if  the  same  i 
degree  of  care  were  given  to  liread-making  that  is  i 
devoted  to  the  making  of  cakes  and  pastry,  we  should  j 
far  more  generally  be  i)lessed  with  good  bread.    Who  | 
does  not  know  that  as  soon  as  girls  are  old  enough  to  | 
go  into  company  and  to  give  parties,  they  begin  to  ; 
notice  with  great  interest  the  qualities  of  the  different 
kind,s  of  cake  and  pastry  which  they  meet  with  ;  and 
whenever  they  find  any  thing  very  nice,  they  are  ex-  | 
ceedingly  curious  to  learn  precisely  how  it  was  made. 
And  lest  memory  should  be  treacherous,  they  will 
carefully  write  down  the  exact  rules  for  mixing  and 
cooking  it; — *  so  many  pounds  of  flour,  so  many 
pounds  of  butter,  so  many  pounds  of  sugar,  so  many 
eggs,  and  spice  to  your  taste;  the  eggs  to  be  beaten 
so  and  so,  the  whole  mixed  so  and  so,  and  baked  so 
many  minutes,'  etc.    And  thus  with  great  care  and 
industry  they  collect  and  write  down,  in  a  book  which 
they  keep  for  the  purpose,  all  the  recipes  they  can 
get  hold  of,  for  making  every  kind  of  cuke  and  pas- 
trv  used  in  society.    And  when  they  are  preparing 
for  company,  they  rarely  if  ever  order  Dinah  or  any 
other  domestic  to  make  their  nice  cuke.    They  do 
not  regard  it  as  a  menial  office,  but  as  a  highly  gen- 
teel employment;  and  their  great  desire  to  have  their 
cake  and  pastry  as  good  as  it  can  be  made,  ])rompts 
them  to  undertake  the  manufacture  of  it  themselves. 
And  during  this  operation,  the  scales,  the  measures, 
the  clock  or  watch,  all  are  brought  into  requisition  ; 


the  Recipe  Book  is  placed  upon  the  table  before  them, 
and  carefully  consulted  ;  and  every  thing  is  done 
with  the  utmost  jirecision  and  exactitude  and  vigi- 
lance. And  if  tlie  young  lady  feels  any  misgiving  as 
to  her  own  judgment  or  taste  or  experience,  she  ear- 
nestly enquires  of  Ma,  or  some  one  else  who  .she 
thinks  is  cajxible  of  giving  her  advice  in  so  important 
a  matter.  If  in  the  midst  of  this  employment  some 
one  knocks  or  rings  at  the  door,  and  a  young  gentle- 
man is  announced,  she  is  not  at  all  embarrassed,  but 
perhajjs  hastens  to  the  i)arlor  with  her  delicate  hands 
covered  with  dough,  and  with  an  air  of  complacency 
and  self-satisfaction,  says — '  Good  morning,  Frank  ! 
how  do  you  do  ?  I  am  just  engaged  in  making  some 
cake ;  I  hope  you  will  excuse  me  for  a  few  moments.' 

1387.  All  this  shows  that  she  regards  the  quality 
of  her  cake  as  of  very  great  importance,  and  considers 
it  not  only  perfectly  respectable,  but  Ir'ghly  genteel 
for  a  young  lady  to  l)e  employed  in  making  cake. 
But  in  regard  to  bread  and  bread-making,  every 
thing  is  very  diff^erent ;  there  is  none  of  this  early 
curiosity  to  learn  how  to  make  good  bread.  Voung 
ladies  do  not  on  every  occasion  when  they  find  excel- 
lent bread,  carefully  and  minutely  inquire  how  it  was 
made,  baked,  etc.,  and  write  down  the  recipe ;  but 
when  a  batch  of  bread  is  to  be  made  for  the  family, 
they  either  leave  it  for  Mother  or  some  domestic  to 
make,  or  go  about  it  themselves  as  some  irksome  and 
disreputable  piece  of  drudgery,  and  consequently  they 
turn  the  task  oS  their  hands  with  as  much  despatch 
and  as  little  trouble  as  possible.  If  all  things  happen 
to  be  as  they  should  be,  it  is  well ;  if  not,  they  must 
answer  for  the  present.  If  the  yeast  happens  to  be 
lively  and  sweet,  very  lucky.  If  otherwise,  still  it 
must  be  used.  If  the  dough  rises  well  and  is  got  into 
the  oven  before  it  becomes  sour,  very  fortunate ;  if 
not,  why,  'nobody  can  avoid  mistakes,  and  bread 
will  sometimes  be  poor  in  spite  of  the  greatest  care  ;* 
and  if  a  batch  of  miserable  bread  is  the  result  of  such 
an  operation,  then  all  that  remains  to  be  done  is  to 
eat  it  up  as  soon  as  possible,  and  hope  for  better  the 
next  time.  If  Frank,  or  Charles,  or  Edward,  should 
call  while  the  young  lady  is  engaged  in  making  bread, 
she  is  perhaps  quite  disconcerted,  and  would  not  for 
the  world  have  him  know  what  she  is  doing ;  she 
sends  word  to  him,  either  that  she  is  out,  or  that  she 
is  particularly  engaged,  and  begs  he  will  excuse  her ; 
or  if  by  any  means  she  happens  unexpectedly  to  be 
caught  at  her  employment,  she  is  greatly  embarras- 
sed, and  makes  the  best  apology  she  can  for  being 
engaged  in  such  menial  services. 

1388.  As  a  matter  of  course,  while  such  are  the 
views  and  feelings  entertaii  ed  on  tliis  subject,  and 
while  such  is  the  manner  in  which  this  duty  is  per- 
formed, it  will  ever  be  a  mere  accident  if  good  bread 
is  made,  and  a  mi-re  acciident  if  such  girls  ever  become 
good  bread-makers  when  they  are  wives  and  mothers. 
But  if  parents,  and  especially  motliers,  could  view 
this  matter  in  its  true  light,  bow  differently  would 
they  educate  their  children.  They  would  then  feel 
that,  giateful  as  it  is  to  a  mother's  heart  to  see  her 
daughters  highly  refined  and  elegantly  accomplished, 
and  able  to  '  make  the  instrument  discourse  most  elo- 
quent miisic,'  and  to  transfer  living  nature,  with  all 
its  truth  and  beauty  and  sublimity,  to  the  canvass, 
still  the  art  of  bread-making,  when  considered  in  all 
its  relations  and  intimate  connexions  with  human 
health  and  j)ros|ierity  and  virtue  and  happiness,  and 
with  reference  to  the  natural  responsibilities  and  duties 
of  woman,  is  actually  one  of  the  highest  and  noblest 
accomplishments  that  can  adorn  the  female  character. 
And  then,  too,  would  they  consider  it  of  evceedingly 
great  importance  that  their  daughters  shoiild  possess 
this  accomplishment,  even  though  ihey  may  never 
be  in  circumstances  which  will  require  the  exercise  of 
it. 

1389.  Some  eight  or  ten  years  since,  I  spent  several 
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months  in  the  delightful  village  of  Belvidere,  on  the 
bunks  of  the  Delaware,  in  Pennsylvania.  While  there, 
I  enjoyed  for  a  nnmber  of  weeks  the  kind  hospitality 

of  J          S  ,  E.sq.,  a  lawyer,  and  a  gentleman  of 

great  moral  excellence,    fllrs.  S.  was  born  and  brought 
up,  I  believe,  in  Philadelphia.    Her  father  was  a 
man  of  wealth,  and  she  was  the  only  danghter,  and — 
almost  as  a  matter  of  coarse — was  indulged  in  all 
that  she  desired.    But  there  were  so  many  of  the  ele- 
ments of  a  good  wife  and  mother  in  her  natural  com- 
position, that  as  soon  as  she  entered  into  those  inter- 
esting and  important  relations,  she  began  to  devote 
herself  to  the  duties  of  them  with  a  sincerity  and  con- 
scientiousness which  could  not  fail  of  success.  Sur- 
rounded as  she  was  with  health  and  every  comfort 
and  convenience  of  life,  and  all  of  its  luxuries  that 
she  desired,  still  she  was  industrious  in  her  habits, 
and  vigilantly  attentive  to  a  1  the  concerns  of  her 
household.    She  usually  kept  three  female  domestics, 
who,  by  her  kind  maternal  deportment  towards  them, 
were  warmly  attached  to  her.    She  had  no  difficulty 
in  procuring  nor  in  keeping  help,  because  she  always 
treated  them  in  such  a  manner  that  they  loved  to  stay 
with  her;  and  she  took  much  pains  to  qualify  them 
for  the  proper  discharge  of  their  duties.    They  evi- 
dently loved  her,  and  were  sincerely  desirous  of  per- 
forming all  their  services  in  such  a  manner  as  would 
be  pleasing  to  her.    Yet  with  all  these  advantages  to 
justify  her  leaving  such  a  duty  to  her  domestics,  Mrs. 
S.  invarial)ly  made  the  family  bread  with  her  own 
hands.    Regularly  as  the  baking  day  came,  she  went 
into  her  kitchen  and  took  her  stand  beside  the  bread 
trough,  and  mixed  and  kneaded  the  dough,  and  put 
it  in  its  proper  place  for  rising,  and  in  due  time 
moulded  it  into  the  loaf  and  baked  it.    '  Do  you  al- 
ways make  your  bread,  madam  ?'  I  inquired  one  day, 
as  she  returned  from  the  performance  of  that  task. 
'Invariably,'  she  replied  ;  'that  is  a  duty  I  trust  no 
other  person  to  do  for  me.'    '  But  cannot  your  domes- 
tics make  good  bread  ?'  I  asked.    '  I  have  excellent 
domestics,'  answered  Mrs.  S.,  'and  they  can,  perhaps, 
make  as  good  bread  as  I  can  ;  for  they  have  been 
with  me  several  years,  and  I  have  taken  pains  to 
learn  tiiem  how  to  do  my  work  ;  and  they  are  exceed- 
ingly faithful  and  affectionate,  and  are  always  willing 
to  do  all  they  can  to  please  me;  hut  they  cannot  feel 
for  my  husband  and  my  children  as  I  do,  and  there- 
fore they  cannot  feel  that  interest  which  I  do  in  al- 
ways having  such  bread  as  my  husband  and  my 
children  will  love  and  enjoy.    Besides,  if  it  were  cer- 
tain their  care  and  vigilance  and  success  in  bread- 
making  would  be  always  equal  to  mine,  yet  it  is 
wholly  uncertain  how  long  they  will  remain  with  me. 
Various  circumstances  may  take  place,  which  may 
'Cause  them  to  leave  me,  and  bring  me  into  dependence 
upon  those  who  know  not  how  to  make  good  bread  ; 
and  therefore  I  choose  to  keep  my  own  hand  in.  But, 
apart  from  all  other  considerations,  there  is  a  pleasure 
resulting  from  the  performance  of  this  duty,  which 
richly  rewards  me  for  all  the  labor  of  it.    When  my 
bread  is  made  and  brought  upon  the  table,  and  I  see 
my  husband  and  children  eat  it  and  enjoy  it,  and  hear 
them  speak  of  its  excellence,  it  affords  me  much  satis- 
faction, and  I  am  glad  to  know  that  I  have  contribu- 
ted so  much  to  their  health  and  happiness;  for  while 
my  bread  is  so  good  that  they  prefer  it  to  any  thing 
else  upon  the  table,  there  is  little  danger  of  their  in- 
dulging, to  any  injurious  extent,  in  those  articles  of 
food  which  are  le»s  favorable  to  their  health.' 

1390.  I  need  not  say  that  this  lady  invariably  had 
excellent  bread  upon  lier  table.  But  instances  of  this 
kind  are,  I  regret  to  say,  extremely  rare,  even  in 
Christian  communities;  and  therefore,  when  such 
cases  are  known,  they  ought  to  be  held  up  as  most  noble 
examples  of  female  virtue,  and  receivesuch  high  com- 
mendHtioiis  as  their  intrinsic  merit  deserves,  ajid  such 
as  will  be  calculated  to  beget  in  the  minds  of  others 


an  exalted  sense  of  the  dignity  and  importance  of  such 
duties,  and  prompt  every  wife  and  mother  to  the  in- 
telligent and  affectionate  performance  of  them.  For 
it  should  ever  be  remembered,  that  though  our  children, 
while  they  depend  on  us  for  protection,  are  also  pro- 
perly the  subjects  of  our  government,  yet  as  soon  hs 
they  are  capable  of  appreciating  o\ir  authority  and 
our  influence,  they  are,  like  ourselves,  moral  agents, 
and  ought  in  all  respects  to  be  governed  and  nurtiired 
as  such  ;  and,  therefore,  it  is  not  enough  that  we  can 
give  them  such  food  as  we  think  best  for  them,  and 
compel  them  to  eat  it ;  hnt  the  grand  point  at  which 
the  mother  should  always  aim  in  this  matter  is,  to 
place  before  her  children  such  food  as  is  the  very  best 
for  them,  and  at  the  same  time  to  make  it  the  most 
cagreeable  to  them,  and  thereby  make  their  duty  and 
their  enjoyment  perfectly  coincide. 

1391.  Let  no  one,  therefore,  say  she  cannot  always 
have  good  bread,  until  she  can  truly  affirm  that  she 
has  fairly  made  the  experiment;  that  she  has,  in  view 
of  all  its  relations  and  bearings,  accurately  estimated 
the  importance  of  the  quality  of  her  bread  in  regard 
to  the  welfare  of  her  household,  and,  with  a  proper 
sense  of  her  responsibilities  as  a  wife  and  mother,  has 
at  all  limes  felt  that  interest  and  exercised  that  care 
and  attention  which  so  important  a  duty  demands, 
and  without  which  it  must  ever  be  a  mere  accident 
whether  her  bread  is  good  or  bad.  They  that  will 
have  good  bread,  not  only  for  a  single  time,  but  uni- 
formly, must  make  the  quality  of  their  bread  of  suffi- 
cient importance,  in  their  estimation  and  feelings,  to 
secure  the  requisite  attention  to  the  means  bv  which 
alone  such  an  end  can  be  made  certain.  They  must 
not  suffer  themselves,  through  carelessness,  to  get 
entirely  out  of  bread  unexpectedly,  and  thus  be  obliged 
without  due  preparation  to  make  up  a  batch  of  such 
materials  as  they  may  happen  to  have  at  hand,  and 
bake  it  in  haste,  and  hurry  it  to  the  table.  But  they 
must  exercise  providence  and  foresight :  they  must 
know,  before-hand,  when  their  supply  of  bread  will 
probably  be  out,  and  when  they  will  need  to  make 
another  batch  ;  and  they  must  see,  beforehand,  that 
measures  are  taken  to  secure  a  proper  supply  of  all 
the  requisite  materials  — see  that  they  are  furnished 
with  good  meal  or  flour,  and  they  must  be  sure  to  have 
the  best  of  yeast  or  leaven,  when  they  need  it;  and 
when  the  time  comes  for  them  to  make  their  bread,  if 
by  any  means  the  yeast  should  not  be  good,  let  them 
throw  it  away  and  make  good,  before  they  proceed  to 
make  their  bread  ;  for  it  is  infinitely  better  that  the 
family  should  even  do  without  bread  one  day,  and  eat 
roasted  potatoes,  than  that  they  should  eat  poor  bread 
three  or  four  days  ;  and  if,  from  any  cause,  the  bread 
should  be  poor,  it  is  incomparably  better  to  throw  it 
away,  than  to  set  it  upon  the  table,  to  disgust  the 
whole  family  with  bread,  and  drive  them  to  make  most 
of  their  meal  on  something  else.  If  a  lady  can  ever 
find  a  good  excuse  for  having- poor  bread,  shecertainly 
can  find  none,  except  perhaps  extreme  poverty,  for 
setting  her  poor  bread  on  the  table  the  second  time. 
Yet,  too  generally,  women  seem  to  think  that,  as  a 
matter  of  course,  if  they,  by  carelessness  or  any  other 
means,  have  been  so  unlucky  as  to  make  a  batch  of 
poor  bread,  their  family  and  iriends  must  share  their 
misfortune,  and  help  them  eat  it  up;  and  by  this  means 
many  a  child  has  had  its  health  seriously  impaired, 
and  its  constitution  injured,  and  perhaps  its  moral 
character  ruined,  by  being  driven  in  early  life  into 
pernicious  dietetic  habits. 

1392.  It  was  observed  many  years  ago,  by  one  of 
the  most  eminent  and  extensive  practitioners  in  New 
England,  that  during  a  practice  of  medicine  for  thirty 
years,  he  had  always  remarked  that  in  those  families 
where  the  children  were  most  afflicted  with  worms, 
he  invariably  found  poor  bread,  and  that,  as  a  general 
fact,  the  converse  of  this  was  true ;  that  is,  in  those 
families  where  they  uniformly  had  heavy,  sour,  ill- 
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baked  bread,  he  generally  found  that  the  children  were 
afflicted  with  worms. 

1393.  A  careful  and  extensive  observation  for  a  few 
years,  would  convince  every  intelligent  mind  that 
there  is  a  far  more  intimate  relation  between  the 
quality  of  the  bread  and  the  moral  cluiracter  of  a 
family  than  is  generally  supposed.    'Keep  that  man 
at  least  ten  paces  from  you,  who  eats  no  bread  with 
his  dinner,'  said  Lavater,  in  his  Aphorisms  on  Man. 
This  notion  appears  to  be  purely  whimsical  at  first 
glance ;   but  Lavater  was  a  shrewd  observer,  and 
seldom  erred  in  the  moral  inferences  which  he  drew 
from  the  voluntary  habits  of  mankind  ;  and  depend 
up  n  it,  a  serious  contemplation  of  this  apparent  whim 
discloses  a  deeper  philosophy  than  is  at  first  perceived 
upon  the  surface.    Whatever  may  be  the  cause  which 
turns  o\ir  children  and  ourselves  away  from  the  dish 
of  bread,  and  establishes  an  habitual  disregard  for  it, 
the  effect,  though  not  perhaps  in  every  individual 
instance,  yet,  as  a  general  fact,  is  certainly,  in  some 
degree,  unfavorable  to  the  physical  and  intellectual 
and  moral  and  religious  and  social  and  civil  and  politi- 
cal interests  of  man.    Of  all  the  artificially  prepared 
articles  of  food  which  come  upon  our  table,  therefore, 
bread  should  be  that  one  which,  as  a  general  fact,  is 
nnifo  'raly  preferred  by  our  children  and  our  house- 
held, —  that  one,  the  absence  of  which  they  would 
notice  soonest,  and  feel  the  most, — that  one  which, 
however  they  may  enjoy  for  a  time  the  little  varieties 
set  before  them,  they  would  be  most  unwilling  to  dis- 
pense with,  and  which,  if  they  were  driven  to  the 
necessity,  they  would  prefer  to  any  other  dish,  as  a 
single  article  of  subsistence.    To  effect  this  state  of 
things,  it  is  obvio\is  that  the  quality  of  the  bread  must 
be  uniformly  excellent;  and  to  secure  this,  I  say  again, 
there  must  be  a  judgment,  an  experience,  a  skill,  a 
care,  a  vigilance,  which  can  only  spring  from  the  sin- 
cere affections  of  a  devoted  wife  and  mother,  who  ac- 
curately perceives  and  duly  apureciates  the  importance 
of  these  things,  and,  in  the  lively  exercise  of  a  p\ire 
and  delicate  moral  sense,  feels  deeply  her  responsibili- 
ties, and  is  prompted  to  the  performance  of  her  duties. 
Would  to  God  that  this  were  all  true  of  every  wife 
and  mother  in  our  country,  in  the  world  ! — that  the 
true  relations  and  interests  and  responsibilities  of  life 
were  understood  and  felt  by  every  human  being, 
and  all  the  duties  of  life  properly  and  faithfully  per- 
formed ! 

vauieties  of  bread. 
1394.  I  have  thus  far  spoken  almost  entirely  of 
wheaten  bread,  because  I  consider  that  the  most 
wholesome  kind  of  loaf  bread  for  ordinary  use.  for 
'daily  bread.'  When  bread  is  made  of  superfine 
flour,  the  same  general  niles  should  be  observed. 
Rice,  barley,  oats,  rye,  Indian  corn,  and  many  other 
farinaceous  products  of  the  vegetable  kingdom,  may 
also  be  manufactured  into  bread,  but  none  of  them 
will  make  so  good  bread  as  wheat.  Good  rye  raised 
on  a  sandy  soil,  when  cleansed  and  ground  in  the 
manner  I  have  already  described,  and  prepared  in  all 
respects  according  to  the  rules  I  have  laid  down,  will 
make  very  excellent  bread.  Rye,  coarsely  ground, 
without  bolting,  and  mixed  with  Indian  meal,  makes 
very  wholesome  bread,  when  it  is  well  made.  Good 
rye  and  Indian  bread  is  far  more  wholesome  for  com- 
mon or  every-day  use,  than  that  made  of  superfine 
flour. 

1395.  There  are  various  ways  of  preparing  Indian 
meal  bread  ;  and  when  such  bread  is  well  made,  it  is 
very  wholesome, — much  more  so  for  every-day  use 
than  superfine  flour  bread.  Indeed  Indian  corn,  in 
the  various  simple  modes  in  which  it  is  prepared  for 
human  aliment,  is  one  of  the  most  wholesome  produc- 
tions of  the  vegetable  kingdom.  '  In  a  memoir  lately 
read  before  the  French  Academy,'  says  the  Journal 
of  fleaUh,  'the  author  undertook  to  show  that  maize 
(Indian  corn)  is  more  conducive  to  health  than  any 


other  grain  ;  and,  as  a  proof  of  this,  the  fact  was  ad- 
duced that  in  one  of  the  departments  in  which  this 
grain  was  most  abundantly  and  universally  used,  the 
inhabitants  were  remarkable  for  their  health  and 
vigor.'  One  great  drawback  to  the  wholesomeness  of 
Indian  meal  bread,  however,  is  that  it  is  almost  uni- 
versally eaten  hot,  and  too  generally  pretty  well  oiled 
with  butter,  or  some  other  kind  of  animal  fat  or  oil. 
Nevertheless  it  can  be  prepared  in  such  a  manner  as 
to  obviate  these  difficulties,  and  render  it  very  whole- 
some. 

1396.  Barley  and  oats  may  be  manufactured  into 
very  wholesome  bread,  but  they  are  little  used  for 
such  purposes  in  this  country.  Rice,  arrowroot, 
tapioca,  sago,  peas,  beans,  chestnuts,  millet,  biick- 
wheat,  potatoes,  etc.,  may  also,  by  mixing  them  with 
a  portion  of  wheat  or  rve  flour,  be  manufactured  into 
loaf  bread  ;  but,  as  I  have  already  stated,  there  is  no 
other  kind  of  grain  or  farinaceous  vegetable  substance 
fi'om  which  so  good  loaf  bread  can  be  made  as  good 
wheat. 

1397.  In  making  bread  from  Indian  meal,  and 
other  kinds  of  farinaceous  substances  containing  little 
or  no  gluten,  yeast  or  leaven  is  rarely  if  ever  used  to 
make  it  light.    More  generally  sour  milk  or  butter- 
milk and  saleratus  or  soda  are  used  for  this  purpose  ; 
and  they  who  do  not  well  understand  the  principle 
upon  which  these  substances  make  their  bread  light, 
often  greatly  impair  their  own  success  by  their  mis- 
management.   It  is,  perhaps,  most  common  for  them 
to  mix  their  sour  milk  or  butter-milk  and  saleratus 
together,  and  wait  till  the  effervescence  is  over,  before 
they  stir  in  their  meal.    But  by  this  means  they  lose 
the'  greater  part  of  the  gas  or  air  by  which  their 
dough  should  be  made  light.     The  true  way  is  to 
take  their  sour  milk  or  butter-milk,  and  stir  meal  into 
it  till  a  thin  batter  is  formed,  and  then  dissolve  their 
saleratus  or  soda,  and  stir  that  quickly  and  thoroughly 
into  the  batter,  and  then  hastily  add  meal  till  the 
batter  or  dough  is  brought  into  the  consistency  de- 
sired.   If,  instead  of  sourmilk  or  butter-milk,  a  solu- 
tion of  miiriatic  or  tartaric  acid  is  used,  the  bread 
will  be  equally  light.    In  this  case,  the  batter  should 
be  first  made  with  a  solution  of  saleratus  or  soda,  and 
then  the  solution  of  acid  should  be  stirred  in  as  above 
described.     Batter  cakes  are  made  in  this  manner 
very  light  and  very  promptly.  When  from  any  cause 
batter  or  dough  mixed  with  yeast  fails  to  rise  accord- 
ing to  expectations,  the  thorough  mixing  in,  first,  the 
solution  of  muriatic  or  tartaric  acid,  and  then  the 
solution  of  saleratus  or  soda,  will  in  a  few  minutes 
make  the  whole  mass  very  light ;  but  such  cakes  and 
bread  are  not  so  sweet  and  savory  as  those  raised  with 
good  sweet  yeast. 

1398.  I  have  said  (1338)  that  recently  ground  meal 
makes  far  sweeter  and  richer  bread  than  that  which 
has  been  ground  a  considerable  time ;  but  as  it  is  not 
convenient  for  many  families  to  send  to  a  mill  as  often 
as  thev  would  like  to  have  fresh  meal,  they  are 
obliged' generally  to  use  staler  meal  or  flour  than  they 
would  choose.  Yet  every  family  might  easily  be 
furnished  with  a  modern  patent  hand-mill,  con- 
structed after  the  plan  of  a  coffee-mill,  with  which 
they  could  at  all  times,  with  great  ease,  grmd 
their  wheat  and  rice  and  corn,  as  they  want  it,  for 
bread  and  other  purposes.  With  these  mills  they  can 
grind  their  stuff  as  finely  or  coarsely  as  they  wish, 
for  bread  or  hominy,  and  always  have  it  very  fresh 

and  sweet.  /iqoas  • 

1399.  Perfect  bread-making,  I  have  said  (LiKO),  is 
the  top  of  perfection  in  the  art  of  cooking.  When 
good  bread  is  made,  therefore,  culinary  skill  has  done 
its  utmost.  AVheat-meal  and  flour,  and  the  flour  of 
other  kinds  of  grain  and  vegetables,  may  be  prepared 
in  a  great  variety  of  other  ways  ;  but  the  stern  truth 
is,  that,  as  a  general  rule,  every  departure  from  the 
simple  form  of  bread,  in  cooking  these  substances,  is 
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more  or  less  detrimental  to  the  physiological  interests 
of  man  ;  and  all  those  mixtures  and  compoiinds  of 
flour  and  butter  or  lard,  and  sugar  or  molasses  or 
honey,  and  eggs  and  spices,  etc.,  comprehended  by 
the  terms  'pastry,'  'cakes,'  'confectionary,'  etc., 
are  among  the  most  perniciou*  articles  of  human  ali- 
ment in  civilized  life, — doing  incomparably  more  mis- 
chief than  simply  prepared  flesh-meat  {107S)-  Yet 
there  are  some  deviations  from  the  simplicity  of  bread, 
which  are  far  less  objectionable  than  others.  Let  it 
be  continually  kept  in  mind,  as  a  general  rule,  how- 
ever, that  all  concentrations  of  vegetable  as  well  as 
animal  substances  (1312),  and  all  artificial  combina- 
tions of  those  concentrated  substances,  in  preparing 
the  food  of  man  (1313),  are  always  more  or  less  at 
variance  with  the  physiological  laws  of  constitution 
and  relation  established  in  our  nature  (683 — 757)- 
Hence,  though  the  saccharine  matter  of  vegetables  is 
highly  nutritive  and  salutary  when  received  in  the 
state  in  which  nature  produces  it,  yet  when  concen- 
trated in  the  form  of  syrup,  like  molasses  or  honey, 
and  still  more  in  the  crystalized  form  of  sugar,  it  is 
decidedly  unfriendly  to  the  physiological  interests  of 
our  bodies,  and  especially  when  used  alone,  or  too 
freely  with  other  substances.  All  this  is  likewise 
true  of  the  vegetable  acids  (700).  Nevertheless  mo- 
lasses and  honey  and  sugar  and  vegetable  acid  may 
occasionally  be  used,  to  a  limited  extent,  with  other 
substances,  without  greatly  infringing  the  physiolo- 
gical laws  and  interests  of  our  bodies ;  provided 
always,  that,  as  a  general  I'ule,  a  proper  regard  be 
paid  to  the  due  proportions  of  nutritious  and  innutri- 
tions matter  (1312),  or  of  bulk  and  nutriment,  and 
that  butter  or  lard  or  any  kind  of  fat  or  oil  does  not 
enter  into  the  composition.  For  it  must  ever  be  re- 
membered as  a  most  important  consideration,  that 
the  mixing  of  lard  or  butter,  or  any  kind  of  animal 
fat  or  oil,  with  flour  or  meal  or  any  other  vegetable 
substance  in  the  making  of  puddings,  cakes,  or  pies,  or 
preparing  any  other  kind  of  food,  is  a  great  violation 
of  the  physiological  laws  of  the  digestive  organs  (1278, 
1279,  1323),  and  that  the  articles  thus  prepared  are 
more  difficult  to  digest  and  more  irritating  to  the  sto- 
mach than  almost  any  other  kind  of  food  eaten  by 
civilized  man  ( 1287). 

1400.  The  sweet  cream  of  good  milk  (129(5),  though 
essentially  an  oleaginous  substance,  yet,  in  its  recent 
state,  or  when  taken  from  milk  not  more  than  twelve 
hours  from  the  cow,  being  perfectly  soluble  in  the 
fluids  of  the  mouth  and  stomach  (1  '97),  is  far  less 
objectional)le  than  even  the  best  of  butter,  and  incom- 
parably more  wholesome  than  any  other  animal  fat ; 
and,  theref(n-e,  if  any  kind  of  .shortening  »n«s<  be  used 
— that  is,  if  human  beinijs  are  determined  they  will 
u.se  it — in  the  preparation  of  pastry  and  other  kinds 
of  food,  good  sweet  cream  is  in  every  respect  vastly 
preferable  to  any  other  kind.  Puddings,  cakes,  pies, 
and  all  other  kinds  of  pastry,  may  be  made  more 
truly  rich  and  delicately  nice  with  sweet  cream  and 
new  milk,  than  by  the  use  of  butter  or  any  other  ani- 
mal fat  or  oil;  and  no  one  can  become  accustomed 
to  pastrv  thus  prepared,  without  greatly  preferring  it 
to  that  in  which  lard  or  butter  largely  abounds. 

1401.  A  small  quantity  of  new  milk,  or  cream,  or 
both  togetlier,  may  also  be  used  in  making  toast,  with 
compai-atively  little  objection.  When  bread  has  be- 
come stale,  if  it  be  carefully  toasted,  and  then  some 
new  milk,  heated  and  seasoned  with  a  little  salt,  be 
poured  upon  it,  itmakex  a  most  delicious  toast,  which 
will  sit  perfectly  well  upon  the  most  delicate  and  fee- 
ble stomach.  If  a  little  sweet  cream  is  used  with  the 
milk,  it  makes  the  toast  richer  but  not  more  whole- 
lome.  In  short,  if  in  every  case  and  for  a'l  purposes 
pertaining  to  the  diet  of  man,  people  would  substitute 
good  sweet  cream  for  butter  and  other  animal  fats  or 
oils,  they  would  be  great  gainers  in  health  and  com- 
fort, and  even  in  the  amount  of  their  gustatory  enjoy- 


ment; and  if  they  would  go  still  further,  and  aban- 
don  the  use  of  cream  also,  they  would  as  a  generation 
and  as  a  species  he  still  greater  gainers. 

1402.  Rice,  wheat,  Indian  corn,  and  all  the  other 
farinaceous  grains  and  substances,  may  be  converted 
into  puddings,  in  a  comparatively  simple  and  whole- 
some manner.  Custards  made  of  good  fresh  eggs 
(1298)  and  milk  and  sugar,  very  slighty  cooked,  are 
also  comparatively  innocent  for  occasional  use.  The 
custards,  squash,  apple,  blackberry,  and  other  pies, 
may  be  made  comparatively  simple  and  wholesome  by 
a  proper  regard  to  the  principles  which  I  have  already 
laid  down.  The  pastry  can  be  made  very  nice  and 
very  delicious  without  a  particle  of  lard  01  butter. 
A  little  sour  butter-milk  or  sour  milk,  with  at  most  a 
little  good  cream,  skilfully  managed,  will  make  a 
much  more  delicious  as  well  as  more  wholesome  pie- 
crust that  can  be  made  with  lard  or  butter;  and  some 
m;ike  it  very  good  without  using  even  these,  by  em- 
ploying boiled  and  finely  mashed  potatoes  for  short- 
ening. 

1403.  After  all,  however,  it  must  be  remembered 
that  all  these  things  are  greater  or  less  departures 
from  the  strict  line  of  physiological  truth  (1-210 — 
1318),  rendering  our  food  somewhat  less  wholesome  in 
itself,  and  increasing  our  temptation  to  indulge  to 
excess  (1316).  If  we  have  vigorous  constitutions,  and 
are  in  good  health  and  of  active  and  athletic  habits, 
they  may  never  so  afl^ect  us  as  to  enable  us  distinctly 
to  perceive  their  evil  consequences  in  ourselves;  yet 
it  is  not  more  certain  that  the  continual  revolutions 
of  a  wheel  gradually  though  by  imperceptible  degrees 
wear  the  axle  on  which  the  wheel  revolves,  than  it  is 
that  every  deviation  frum  the  laws  of  constitution  and 
relation  established  in  our  nature  impairs  in  some 
degree  our  physiological  powers,  and  abbreviates  the 
period  of  our  existence  (7-5);  and  though  the  efl^ects 
may  not  always  be  evident  and  unequivocal  in  the  in- 
dividual, yet  they  are  conspicuous  in  the  race,  when 
regarded  in  a  succession  of  generations  (877)- 

1404.  What  then  ?  it  is  asked;  shall  man  live  by 
bread  alone  ?  I  answer,  No  !  the  vegetable  kingdom 
afi^ords  us  a  boundless  variety  of  substances  for  our 
food  (1305),  and  the  capabilities  of  the  soil  for  the  im- 
provement and  augmentation  of  that  variety  are  al- 
most unlimited.  Some  of  these  substances  may  be 
prepared  with  the  greatest  simplicity,  and  a  very  large 
proportion  of  them  may  be  eaten  without  any  artificial 
preparation. 

1405.  Besides  the  several  kinds  of  grain  which  I 
have  mentioned,  beans,  peas,  potatoes,  beets,  carrots, 
parsnips,  turnips,  pumpkins,  squashes,  cabbage,  etc., 
are  among  the  vegetables  common  to  our  climate, 
and  which  at  most  require  no  other  preparation  than 
simple  boiling,  roasting,  or  baking.  Cabbage,  ra- 
dishes, cucumbers,  lettuce,  and  other  salads,  which 
are  often  complained  of  in  civic  life  as  being  too  crude 
and  indigestible  for  the  human  stomach,  are  managed 
with  perfect  ease  and  comfort  and  safety  by  those 
who  are  healthy  and  vigorous,  and  who  subsist  wholly 
on  vegetable  food  properly  prepared,  and  abstain 
from  stimulating  and  heating  substances.  Hence, 
they  who  subsist  in  the  ordinary  manner  of  civic  life 
are  unfit  to  give  rules  from  their  own  experience  for 
the  dietetic  habits  of  others  in  difl^erent  circumstances. 
In  fact,  no  rules  which  are  not  founded  on,  or  are  not 
compatible  with,  the  general  and  permanent  physio- 
logical principles  of  human  nature,  are  good  for  any 
thing,  except  possibly  in  some  instances,  as  mere 
temporary  expediencies  for  partioilar  emergencies. 

1406.  But  besides  bread  in  some  form  or  other 
(1328),  fruit  is  the  most  natural  and  appropriate  food 
of  man  (770);  and  here  the  earth  is  truly  bountiful 
in  her  variety  and  abundance.  Apples,  pears, 
peaches,  plums,  cherries,  gra))es,  strawl)crrie8,  rasp- 
berries, blackberries,  whortleberries,  gooseberries, 
watermelons,  muskmelons,  etc.,  are  produced  in  great 
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abundance,  and  are  capable  of  being  improved  to  the 
hi(jhest  perfection  and  in  almost  infinite  varieties  ; 
and  these  may  be  eaten  with  or  without  bread,  when 
perfectly  ripe,  withoiit  any  artificial  prepariition  or 
cooking.  And  our  benevolent  Creator  has  so  ordered 
the  seasons,  and  the  regular  succession  in  wliich  they 
are  produced,  tliat  even  in  our  climate  we  can  be  sup- 
plied witli  some  kind  or  other  of  delicious  and  whole- 
^some  fruit,  fresh  from  the  i)osom  of  nature,  almost 
the  whole  year  round  ;  and  the  apple  can  by  proper 
care  be  kept  in  its  natural  state  through  the  winter 
and  spring,  till  a  new  year  brings  us  fresh  sujjplies. 
And  then  there  is  a  great  variety  of  nuts  which  are 
admirably  fitted  for  the  winter's  use,  and  which  are 
very  delicious  and  perfectly  wholusome  to  the  vege- 
table-eater whose  general  regimen  is  correct.  Jlore- 
over,  the  apple,  pear,  peech,  cherry,  plum,  straw- 
berry, raspberry,  and  a  great  number  of  other  fruits, 
may  be  preserved  by  drying,  so  as  to. furnish  us  with 
a  rich  variety  of  delicacies  during  the  whole  winter. 
The  good  ripe  peach  and  other  kinds  of  fruit,  when 
well  dried  in  the  autumn,  may  be  stewed  in  some 
water  with  a  little  sugar,  and  make  a  delicious  dish 
of  sauce  to  eat  with  our  bread  in  the  winter  and 
early  spring.  Besides  this,  the  fruits  may  be  pre- 
served in  their  own  inspissated  juices,  so  as  to  make 
exceedingly  delightful  substitutes  for  fruit  in  its  na- 
tural ami  recent  state.  Thus,  if  a  quantity  of  choice 
rich  sweet  apples  be  gathered  and  made  clean,  and 
ground  in  a  clean  mill,  and  the  juice  immediately 
pressed  out  and  filtered  through  washed  sea-sand  and 
pulverized  charcoal,  and  then  put  into  a  proper  ves- 
sel over  a  slow  fire,  and  the  water  evaporated  till  the 
juice  becomes  a  thick  syrup,  and  if  in  the  mean  time 
some  mildly  acid  apples  be  divested  of  the  skin  and 
core  and  put  into  this  syrup,  till  they  are  cooked 
through,  a  delightful  sauce  will  be  produced,  which 
will  serve  instead  of  the  ordinary  use  of  butter  with 
our  bread  through  the  whole  winter.  Peaches,  straw- 
berries, and  other  fruit,  may  also  be  preserved  in 
this  same  simple  manner. 

1407.  But  here  again  I  must  repeat,  that  every 
species  of  artificial  preparation  opens  the  way  to  evil, 
principally  from  four  grand  sources.  First,  the  want 
of  the  proper  exercise  of  the  teeth  (709),  and  conse- 
quent insalivation  and  complete  trituration  of  the 
food  before  it  is  swallowed  (717)  ;  second,  eating  too 
fast  and  too  much  (416)  ;  third,  improper  concentra- 
tions (1312)  and  combinations  (1313) ;  and  fourth, 
improper  temperature  (1311).  All  four  of  these 
sources  of  evil  must  therefore  be  constantly  guarded 
against;  and  the  utmost  pains  should  habitually  be 
taken  to  cultivate  fruit  of  every  variety  to  the  high- 
est perfection  and  in  the  greatest  abundance,  in  order 
that  our  tables  should  be  at  all  times  furnished  as  far 
as  possible  with  that  which  will  be  delicious  and 
wholesome  in  its  natural  state. 

1408.  But  it  should  always  be  remembered  that 
fruit  of  every  description,  if  eaten  at  all,  should  be 
eaten  as  food,  and  not  as  mere  pastime,  or  merely  for 
the  sake  of  gustatory  enjoyment ;  and  therefore  it 
should,  as  a  general  rule,  be  eaten  at  the  table,  or 
constitute  a  portion  of  the  regular  meal.  I  do  not 
mean  as  the  dessert  of  flesh-eaters,  after  they  have 
eaten  already  enough  of  other  food  ;  but  I  mean  as  a 
portion  of  the  regular  meal  of  vegetable-eaters,  taken 
with  their  bread,  instead  of  flesh  and  butter;  for 
their  breakfast  and  their  dinner  ;  but  more  sparingly 
at  their  third  meal  or  supper,  especially  if  the  third 
meal  be  taken  late  in  the  day.  The  truth  is,  that  all 
cooked  food,  even  under  the  best  regulations,  impairs 
in  some  degree  the  power  of  the  stomach  to  digest 
uncooked  substances ;  and,  therefore,  so  long  as  we 
are  accustomed  to  cooked  food  of  any  kind,  we  must 
be  somewhat  more  careful  in  regard  to  the  times 
when  we  eat  fruit  and  other  substances  in  their  na- 
tural state.    The  digestive  organs  always  in  health 


partake  of  the  general  vigor  and  freshness  of  the 
body,  and  always  share  with  it  also  in  its  weariness 
and  exhaustion.  Hence,  as  a  general  rule,  so  long 
as  we  are  accustomed  to  cooked  food,  the  stomach 
will  always  digest  fruit  and  other  substances  in  their 
natural  state  better  in  the  early  than  in  the  latter 
part  of  the  day.  Moreover,  it  is  a  truth  of  consider- 
able importance,  that  fruit  and  other  substances  in 
the  natural  state  are  digested  with  more  ease  and 
comfort  when  taken  alone,  at  a  regular  meal  time, 
than  when  taken  witii  any  kind  of  cooked  food,  ex- 
cept good  bread.  While,'  therefore,  human  beings, 
and  especially  in  civilized  life,  wholly  disregard  these 
physiological  princijjles,  and  eat  fruit  witii  any  thing 
and  every  thing  else,  and  at  all  hours  of  the  day  and 
night,  they  ought  not  to  be  surprised,  and  stiil  less 
should  tliey  complain,  if  they  suffer  from  their  erro- 
neous habits.  But  nothing  is  more  certain  than  that, 
if  human  beings  will  in  a  reasonable  degree  conform 
to  the  physiological  laws  of  their  nature,  they  may 
eat  almost  every  variety  of  esculent  fruits  which  the 
vegetable  kingdom  produces,  with  entire  safety  and 
comfort. 

1409.  Be  it  understood  that  I  do  not  pretend  to 
name  all  the  products  of  the  vegetable  kingdom  pro- 
per for  human  aliment.  It  is  my  object  to  teach 
general  principles  in  regard  to  life,  health,  and  regi- 
men, rather  than  to  give^articular  dietetic  prescrip- 
tions or  formula.  There  are  doubtless  many  excel- 
lent fruits  and  vegetables  of  our  own  climate  which 
I  have  not  spoken  of,  and  many  of  other  climates 
which  are  wholesome  and  delicious.  As  a  general 
rule,  however,  the  fruits  of  other  climates  which  are 
gathered  before  they  are  perfectly  ripe  are  to  be 
avoided  as  unwholesome  and  unsafe.  With  the  great 
physiological  principles  before  him  which  I  have  pre- 
sented and  shall  present  in  these  lectures,  every  in- 
telligent individual  can  guide  himself  in  the  details 
of  practical  application,  and  therefore  it  is  enough 
for  me  to  say  in  general  terms,  that  if  the  dietetic 
and  other  habits  of  man  were  true  to  the  laws  of  his 
nature,  he  might  safely  partake  of  most  or  all  of  the 
esculent  products  of  the  vegetable  kingdom,  and  he 
might  easily  cultivate  the  richest  and  most  bountiful 
variety  of  fruits  and  vegetables  of  every  description 
for  his  enjoyment,  and  extend  his  gustatory  pleasures 
far  beyond  any  thing  that  is  or  can  be  experienced 
by  the  flesh-eating  epicure  (702).  But  this  will  not, 
it  cannot  be  done,  while  flesh  continues  to  be  so  im- 
portant an  article  in  the  diet  of  human  beings  in  our 
country  (858). 

1410.  In  conclusion  of  the  whole  matter,  in  relation 
to  kinds  and  qualities  of  food,  then,  T  will  summarily 
recapitulate,  that  those  who  wi/l  eat  flesh,  should  use 
but  a  small  quantity  of  the  healthy  lean  fibre  (1271) 
once  a  day,  prepared  in  the  manner  I  have  named 
(1279),  and  accompanied  with  good  bread,  and  one  or 
two  kinds  of  vegetables  at  most,  simply  prepared, 
and  eaten  plain  ;  but  while  they  continue  to  eat 
flesh,  let  them  be  careful  how  they  indulge  in  fruits 
and  vegetables  in  their  natural  state  (1299).  Mobile, 
on  the  other  hand,  they  who  subsist  wholly  on  apure 
diet  of  vegetable  food  and  water,  under  a  correct 
general  regimen — and  particularly  those  who  are  ac- 
customed to  such  a  diet  from  childhood — may  partake 
with  safety  and  enjoyment  of  every  esculent  fruit 
and  vegetable  that  the  wide  earth  produces  or  can 
be  made  to  produce ;  provided  always  that  every 
such  article  is  of  a  healthy  growth,  and  properly 
matured  before  it  is  plucked  or  gathered,  and  eaten 
as  a  portion  of  the  regular  meal,  at  proper  times  and 
in  proper  quantities.  The  vegetable-eater  also,  by 
the  help  of  fire,  can  prepare  many  green  vegetables, 
such  as  peas,  beans,  corn,  and  other  products  of  the 
garden,  which,  although  they  are  far  from  being 
most  perfectly  adapted  to  his  physiological  wants  and 
interests,  yet  when  prepared  in  the  best  manner 
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(1405),  and  eaten  j)lain,  with  good  bread,  and  in  tem- 
perate ((uantities,  arc  comparatively  harmless,  and 
give  a  pleasant  variety  to  our  diet. 

1411.  Finally,  let  it  ever  be  remembered  as  a  mat- 
ter of  the  utmost  importance,  tkat  whatever  consti- 
tutes the  food  of  man,  it  should  always  be  of  the  very 
best  quality.  Serious  attention  should  be  given  that 
the  wheat  and  all  other  kinds  of  grain  and  every  kind 
of  fruit  and  vegetables  that  he  employs  fpr  food,  are 
of  the  most  perfect  character,  and  that  they  are  pre- 
pared— so  far  as  artificial  preparation  of  any  kind  is 

necessary  in  the  most  perfect  manner.     The  bread 

should  be  the  best  that  can  be  made  ;  the  potatoes 
and  other  vegetables  sliould  be  cooked  in  the  best 
possible  manner  (1405),  but  in  great  simplicity; 
every  thing,  in  short,  sho\ild  be  done  with  care,  aim- 
ing  at  perfection.  It  is  surprising  what  a  difference 
can  be  made  in  these  things.  Some  women  will  pre- 
pare a  plain  vegetable  dinner  in  such  a  manner  that 
almost  any  man  in  the  civilized  world  would  feel  it  a 
privilege  to  partake  of  it,  while  others  will  get  it  up 
in  such  a  way  as  to  render  its  very  appearance  dis- 
gusting. Order,  neatness,  good  taste,  and  a  sound 
judgment,  should  be  diligently  cultivated  by  all  Avho 
attempt  a  practical  exemplification  of  the  principles 
inculcated  in  these  lectures. 


LECTUEE  XXII. 

Physiological  principles  in  regard  to  times  of  eating — Different 
theories  of  hunger— Beaumont's  theory— The  true  physiology 
of  hunger — Natural  regului-ity  and  periodicity  of  vital  action — 
Hunger  naturally  recurs  at  regular  periods,  and  becomes  au 
established  physiological  habitude  —  Flesh-meat  increases  the 
urgency  of  hunger;  the  pure  stimulants  still  more — The  more 
stimulating  Uie  diet,  the  more  frequent  and  importunate  will 
hunger  he.  and  the  more  will  it  demand  stimulation  rather 
than  alimentation— The  vegetable-eater  fasts  longer  than  the 
flesh-eater  without  distress— Five  general  inductions  in  regard 
to  hunger  as  an  indication  of  the  alimentary  wants  of  the  sys- 
tem—I'he  practical  application  of  these  principles — The  num- 
ber of  meals  in  a  day,  and  the  proper  duration  of  time  between 
meals — If  three  meals  are  taken  in  a  day,  ihe  last  should  be 
light,  and  not  too  near  the  sleeping  hour — The  importance  of 
great  regularity  in  the  times  of  eating— Never  eat  between  meals 
— Late  suppers  very  mischievous — Dietetic  regularity  of  chil- 
dren and  aged  people. 

1412.  Ik  regard  to  the  proper  times  of  eating,  phy- 
siology does  not  teach  us  precisely  at  what  hours  nor 
how  frequently  we  shall  take  our  meals  ;  but  it  does 
determinately  establish  for  us  certain  general  princi- 
ples or  great  way-marks  by  which  we  are  led  to  con- 
clusions sufficiently  exact  and  determinate  for  our 
purpose. 

1413.  I  have  frequently  spoken  of  hunger  as  a  spe- 
cial sense  (247,  and  in  part  already  ex- 
plained  its  physiology  (757,  1192);  but  a  correct  un- 
derstanding of  the  physiological  character  and  laws  of 
this  sense  is  of  so  much  practical  importance  that  I 
shall  now  enter  into  a  more  full  explanation  and  illus- 
tration of  them.     It  would  hardly  be  a  profitable  em- 
ployment of  time  to  recite  the  various  opinions  which 
have  been  entertained  on  this  subject  during  the  last 
twenty-five  hundred  years.    It  is  enough  to  say  that 
the  theory  of  hunger  has  always  corresponded  with 
that  of  digestion  (431).    After  Spallanzani  had  estab- 
lished the  doctrine  of  a  solvent  gastric  fluid,  he  advan- 
ced the  idea  that  hunger  was  caused  by  the  action  of 
that  fluid  on  the  inner  coat  of  the  empty  stomach ;  and 
this  notion  was  very  generally  received,  and  has  con- 
tinued in  vogue  to  the  present  time.    The  recent  ex- 
periments and  observations  of  Dr.  Beaum(mt,  of 
which  I  have  spoken  (431),  have  however  fully  proved 
that  notion  to  be  incorrect ;  for  he  has  ascertained  by 
the  most  careful  experiments  and  observations,  con- 
tinued for  nearly  eight  years,  that  no  gastric  juice  is 
ever  found  in  an  empty  stomach,  or  one  which  contains 
no  food  or  chyme,  but  that  always,  when  the  food  is 
chymified  and  passes  from  the  stomach,  that  organ  is 


left  entirely  empty  and  clean,  and  contracts  upon  iteelf 
aiui  remains  in  this  state  till  some  alimentary  or  other 
substance  is  introduced  into  it,  to  excite  its  secretion 
and  muscular  contraction.  Dr.  Beaumont  has  thure- 
fore  attempted  another  explanation  of  hunger.  '  My 
impression,'  says  he,  '  is,  that  hunger  is  produced  by 
a  distencion  of  the  gastric  vessels,  or  that  apparatus, 
whether  vascular  or  glandular,  which  secretes  the 
gastric  juice — a  distention  by  the  gastric  juice  of  a 
particular  set  of  vessels  or  glands  which  constitute  in 
part  the  erectile  tissue  of  the  villous  coat  of  the  sto- 
mach. The  sensation  varies  according  to  the  differ- 
ent degrees  or  states  of  distention,  from  the  simplest 
desire  to  the  most  painful  sense  of  hunger,  and  is 
allayed  or  increased  in  proportion  to  the  application 
or  refusal  of  alimentary  stimulus  to  the  excretory 
vessels ;  the  greater  the  distention  of  the  vessels,  the 
more  acute  will  be  the  pain  ;  hence  the  difference  be- 
tween a  short  and  a  protracted  fast.  It  almost 
amounts  to  demonstration,'  c(mtinues  the  doctor, 
'  that  a  large  quantity  of  gastric  juice  must  be  con- 
tained in  appropriate  vessels  during  a  fast,  ready  to 
obey  the  call  of  aliment ;  and  the  quiescence  and  re- 
lief from  the  unpleasant  sensation,  which  are  experi- 
enced as  soon  as  the  vessels  are  emptied,  are,  I  think, 
additional  proofs  of  my  opinion.' 

1414.  But  this  theory  of  Dr.  Beaumont's  is  quite 
as  untenable  as  that  of  Spallanzani's.     If  hunger  be 
a  sensation  produced  by  the  distention  of  the  vessels 
containing  the  gastric  juice,  how  is  it  that  that  sensa- 
tion which  occurs  from  physiological  habitude  at 
regular  periods,  according  to  the  individual's  custom- 
ary hour  of  eating,  will  subside  and  totally  disappear 
if  that  time  is  permitted  to  pass  by  without  any  food 
being  received  ? — unless,  indeed,  the  wants  of  the 
system  for  nourishment  are  real  and  pressing ;  and 
even  then  the  same  thing  will  take  place  to  some  ex- 
tent.   Will  it  be  said  that  there  is  a  re-absorption  of 
the  gastric  juice,  and  a  consequent  abatement  of  hun- 
ger     This  is  wholly  an  assumption,  of  the  truth  of 
which  there  is  no  proof ;  while  many  things  go  to 
prove  the  contrary.    But  again,  if  simple  distention 
of  the  gastric  vessels  causes  the  sensation  of  hunger, 
how  is  morbid  appetite  to  be  accounted  for?  We 
know  that  in  certain  states  of  the  stomach,  resulting 
from  improper  dietetic  habits,  hunger  is  much  more 
craving  and  distressing  than  in  a  healthier  condition 
of  the  stomach ;  and  in  such  a  state  of  things  also, 
hunger  is  no  true  indication  of  the  alimentary  wants 
of  the  system  (757),  for  it  often  supervenes  with  pain- 
ftil  energy  when  fasting  would  actually  be  much  bet- 
ter for  the  system  than  feeding.    We  know  too,  that 
the  same  individual  feels  hunger  much  more  power- 
fully when  he  is  in  the  habit  of  eating  flesh  freely, 
and  still  more  if  he  uses  stimulating  condiments,  than 
when  he  subsists  entirely  on  vegetable  food,  and  ab- 
stains from  all  such  condiments.     Can  these  facts  be 
satisfactorily  accounted  for  on  the  principle  of  simple 
mechanical  distention  ?     Certainly  not.    But  there- 
are  other  facts  in  point  not  more  easily  got  over. 
Here  are  several  individuals  assembled  around  a  table 
loaded  with  sumptuous  fare ;  their  hunger  is  power- 
ful; they  contemplate  the  repast  with  eager  desire; 
their  appetite  is  exceedingly  keen  ;  the  savory  viands, 
are  smoking  on  their  plates,  and  now  they  are  just 
about  to  commence  their  meal.     At  this  moment 
several  letters  are  thrown  upon  the  table  ;  one  reads 
that  a  steamboat  has  burst  her  boilers,  and  that  his 
beloved  wife  or  child,  whom  he  was  hourly  expecting, 
home,  is  scalded  to  death  :  his  hunger  is  entirely  gone 
in  an  instant.    Another  reads  an  insulting  conuuuni- 
cation,  which  throws  him  into  a  violent  fit  of  anger, 
and  his  appetite  is  all  gone.    Another  reads  that  a 
dreadful  pestilence  has  broken  out  and  is  committing 
awful  ravages  in  the  ncigh!)orhood  ;  a  paroxysm  of 
fear  at  once  destroys  his  hunger.    Another  reads  that 
his  ship,  which  he  believed  to  have  been  captured  by: 
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pirates,  Las  just  entered  the  harbor  with  a  rich 
freight;  a  transport  of  joy  annihilates  his  hunger. 
Another  takes  a  pinch  of  snuff,  and  his  luingor  is 
gone.  Another  puts  a  piece  of  tobacco  in  his  mouth 
and  his  hunger  is  destroyed.  Another  rubs  his  gums 
smartly  with  a  little  salt,  and  his  hunger  is  subdued. 
Another  dissolves  some  tartar  emetic,  stirs  it  up,  and 
contemplates  swallowing  it ;  and  his  hunger  disap- 
pears.  Now  these  are  not  merely  fanciful  supposi- 
tions ;  they  are  real  cases  which  have  happened  thou, 
sands  of  times.  But  how  are  such  cases  explained  by 
Dr.  Beaumont's  theory  of  distention  ?  Is  the  gastric 
juice  re-absorbed  in  an  instant,  or  does  it  instantfine- 
ously  gush  from  its  distended  vessels  into  the  stomach  ? 
Neither  !  It  is  not  possible  either  for  re-absorption 
or  disemboguement  to  take  place  so  instantaneously. 
What  then  becomes  of  the  sense  of  distention  in  the 
vessels  containing  the  gastric  juice,  which  constitutes 
the  feeling  of  hunger,  according  to  Dr.  Beaumont's 
theory  ?  It  is  evident  that  the  theory  is  wholly  at 
fault.  Indeed  the  assumed  facts  on  which  this  theory 
is  founded  are  all  merely  things  of  the  imagination. 
There  is  no  such  thing  in  real'ty  as  '  the  large  quan- 
tity of  gastric  juice,'  which  Dr.  B.  is  so  confident  of, 
'contained  in  appropriate  vessels,  during  a  fast,  ready 
to  obey  the  call  of  aliment.'  Not  a  particle  of  gas- 
tric juice  is  formed  until  the  stomach  is  excited  to 
physiological  action  by  the  ingestion  of  food,  and  then 
it  is  poured  into  the  gastric  cavity  as  fast  as  it  is 
secreted.  The  function  of  gastric  digestion  is  purely 
physiological,  and  every  step  and  peculiarity  of  the 
process  is  the  result  of  vital  power  and  action  (494). 

1415.  We  have  seen  that  the  stomach  is  a  primary 
organ  of  external  relation  (688),  constructed  to  receive 
the  external  substances  designed  for  the  nourishment 
of  the  body;  that  it  does  not  perform  its  functiim  lor 
itself  alone  (687),  hut  receives  and  digests  food  for  the 
whole  assemblage  of  organs  constituting  the  single 
system;  and  therefore  it  holds  an  importa,nt  relation 
to  the  whole  organic  domain  (298),  and  is  accordingly 
connected  in  its  anatomical  structure  and  physiological 
endowments  most  intimately  and  powerfully  with  the 
common  centre  of  organic  life  (231) ;  and,  depending 
on  the  voluntary  powers  for  the  supplies  of  that  aliment 
which  it  receives  and  digests  for  the  nourishment  of 
the  whole  system,  it  is  also  powerfully  connected  in 
anatomical  structure  and  sympathetic  relation  with 
the  centre  of  animal  perception  and  action  (245). 
Hence,  therefore,  when  the  phvsiological  econo  i  y  of 
the  system  requires  a  supply  of  fond,  it  indicates  its 
want  in  the  organ  designed  to  receive  that  food,  and 
this  indication  is  perceived  by  the  centre  which  pre- 
sides over  the  voluntary  functions  (280). 

1416.  In  the  perfect  health  and  integrity  of  the  sys- 
tem, when  a  supply  of  nourishment  is  required  the 
vital  economy  brings  the  stomach  into  a  particular 
physi  domical  condition,  preparatory  to  the  reception 
and  digestion  of  that  nourishment.  This  condition 
consists  in  a  concentration  of  vital  energy  in  the  tissues 
of  theorgan(.'tl3);  the  nerves  of  organic  life  distributed 
to  the  stomach  (231)  receive  an  increase  of  vital  stim- 
ulus ;  the  vessels  become  somewhat  more  injected  with 
blood  (.393),  exalting  the  vital  properties  of  all  the 
other  tissues,  and  preparatory  to  the  secretion  of  the 
gastric  juice;  the  temperatureof  the  stomach  is  slightly 
elevated  (434),  and  the  whole  organ  becomes  more 
red,  and  has  something  of  an  excited  appearance.  The 
whole  may  therefore  be  called  a  state  of  vital  exalt- 
ation ;  and  in  this  state  the  stomach  is  specially  pre- 
pared for  the  performance  of  its  functions ;  in  this 
state  it  possesses  its  greatest  functional  power,  and 
can  diirest  any  alimentary  substance  with  the  greatest 
ease  and  most  perfectly. 

1417.  But  all  this  might  take  place  without  the 
consciousness  of  the  animal  ('28),  and  therefore  with- 
out serving  in  any  measure  to  excite  the  voluntary 
powers  to  furnish  the  requisite  supply  of  food,  were 


It  not  for  the  particular  connexion  established  between 
the  stomach  and  the  centre  of  animal  perception  (280) 
by  means  of  the  pneumogastric  nerve  (24ri)  This 
nerve  being  one  of  the  internal  feelers  of  the'animal 
centre  (590),  is  so  associated  with  the  nerves  of  orgain'c 
life  in  the  stomach,  that  it  sympathizes  with  them,  or 
feels  their  condition,  and  communicates  this  feeling  to 
the  centre  of  animal  perception;  and  this  perception 
of  the  physiological  state  of  the  stomach  bv  the  animal 
centre  is  the  special  sense  of  hunger  (589),  which  is  a 
demand  of  the  organic  domain  on  the  roluntary  pow- 
ers for  a  proper  supply  of  food,  and  naturally  excites 
those  powers  to  satisfy  its  wants  (595).  In  the  perfect 
health  and  integrity  of  the  system,  therefore,  the  spe- 
cial sense  of  hunger  informs  us  with  utmost  accuracy 
both  when  food  is  wanted  and  when  the  stomach  is  in 
the  best  state  to  receive  and  digest  it. 

1418.  Every  thing  in  creation  is  subject  to  law  (144), 
and  every  thing  in  nature  that  has  motion  or  action 
naturally  observes  the  strictest  regularity.  From  the 
revolutions  of  planetary  systems,  down  to  the  physio- 
logical actions  of  the  simplest  vegetable,  every  thing, 
when  undisturbed  and  left  to  obey  its  own  constitu- 
tional  laws,  is  strictly  regular  and  exactly  periodical 
in  the  recurrence  of  its  phenomena;  and  in  living 
bodies,  every  disturbance  of  this  regularity  and  perio- 
dicity is  in  some  measure  a  violatiim  of  their  laws  and 
an  injury  to  their  constitution.  This  is  emphatically 
true  of  the  human  system.  If  the  physiological  actions 
of  our  bodies  were  left  to  obey  their  own  constitutional 
laws,  without  the  least  disturbance  from  our  voluntary 
actions  or  any  other  cause,  every  vital  phenomenon  of 
the  system  would  recur  at  regular  periods,  with  the 
exactness  of  a  most  perfect  chronometer  ;  and  although 
the  human  constitution  possesses  a  wonderful  power 
of  sustaining  the  disturbances  of  irregulaiity  without 
immediate  destruction,  so  that  many  human  beings, 
by  virtue  of  great  natural  vigor,  attain  to  fifty,  seventy, 
and  in  some  extremely  rare  instances  even  to  a  hun- 
dred years,  in  spite  of  many  and  sometimes  great  ir- 
regularities, yet  nothing  is  more  true  than  that  the 
greatest  possible  longevity  and  the  highest  possible 
well-being  of  the  human  system  can  only  be  secured 
by  the  most  perfect  physiological  regularity  and  peri- 
odicity ;  and  therefore,  every  interruption  or  disturb- 
ance of  the  physiological  regularity  of  our  systems, 
by  our  voluntary  irregularities  or  other  causes,  is 
always  and  inevitably  in  some  measure  injurious  to 
the  constitution,  impairs  health  and  shortens  life. 
Indeed,  such  is  the  importance  of  physiological  regu- 
larity to  the  welfare  of  the  body,  that  when  it  is  pro- 
perly observed  it  will  enable  the  system  to  endure 
other  evils  with  astonishing  power,  and  often  for  a 
wonderful  length  of  time.  Thus,  let  an  individual 
whose  voluntary  habits  are  systematic,  and  which 
conform  in  a  good  measure  to  the  natural  regularity 
and  periodicity  of  the  physiological  actions  of  his 
system,  accustom  himself  to  the  use  of  tobacco,  opium, 
alcohol,  arsenic,  or  any  other  poison,  and  always  take 
the  same  quantity  at  regular  periods,  and  it  is  surpris- 
ing how  soon  the  svstem  will  accommodate  itself  to 
the  pernicious  substance  (728),  and  how  perfectly  the 
habit  will  insert  itself  into  the  physiologicil  economy, 
and  become  as  it  were  a  harmonizing  element  of  action, 
with  which  the  system  will  work  on  with  little  appa- 
rentinconvenience,  though  always  and  inevitably  with 
more  or  less  detriment,  for  forty,  sixty,  or  eighty 
years.  But  let  another  individual  of  general  irregu- 
larity of  habits,  accustom  himself  to  the  use  of  the 
same  poison,  taking  it  at  irregular  times  and  in  irre- 
gular quantities,  and  though  he  do  not  consume  more 
in  a  year  than  the  man  of  regular  habits,  yet  his 
system  will  be  incomparably  more  disturbed  by  it. 
and  if  he  perseveres  in  the  use  of  it,  much  more  cer- 
tainly will  it  bring  on  disease,  and  in  a  much  greater 
measure  abbreviate  life,  than  in  the  other  case. 

1419.  The  physiological  reason  for  this  difference  is 
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easily  piven.    We  have  seen  that  the  discriminating 
sensibilities  of  tl>e  nei-ves  of  organic  life  are  soon  des- 
troyed by  the  use  of  improper  substances  (728),  so  that 
the  organs  acted  on  by  such  substances  become  as  it 
were  isolated  in  their  sympathies,  in  a  measure  cor- 
responding with  the  q\iantity  and  energy  of  the  dele- 
terious substance  habitually  used,  and  have  no  longer 
the  power  to  give  alarm  to  the  general  centre  of  action 
(228),  and  rally  the  vital  forces  in  powerful  resistance 
to  the  offending  cause,  and  consequently  the  system 
suffers  comparatively  little  from  sympathetic  disturb- 
ances (948,  et  seq.).    We  hare  seen  also  that  there  is 
in  the  system  a  conservative  and  renovating  economy 
which  is  continually  busy  in  repairing  the  injuries 
which  result  from  our  voluntary  improprieties  and 
other  causes  (314).    In  the  first  case,  then,  the  gene- 
ral regularity  of  the  individual  gives  greater  physio- 
logical power  to  his  whole  system  ;  the  regularity,  as 
to  time,  with  which  he  takes  his  poison,  enables  the 
system  always  to  be  prepared  to  receive  and  dispose  of 
it,  with  the  least  possible  disturbance  and  injury;  the 
regular  quantity  which  he  takes  is  always  adapted  to 
the  state  of  accommodation  in  the  system,  so  that  lit- 
tle sympathetic  disturbance  is  produced  beyond  the 
part 'immediately  acted  on  (950),  and  the  whole  regu- 
larity enables  the  conservative  and  renovating  econ- 
omy of  the  system  to  keep  pace  with  the  depredation  ; 
so  that,  though  the  constitution  always  and  inevitably 
wears  out  the  sooner  for  the  poison,  yet  it  perhaps 
never  actually  breaks  down  with  diseasein  consequence 
of  it.    In  the  second  case,  the  contrary  of  all  this  is 
true.    The  general  irregularities  of  the  individual 
impair  all  the  physiological  powers  of  the  system;  his 
irregularity  as  to  time  and  quantity  in  the  use  of  his 
poison  generally  takes  the  system,  as  it  were,  by  sur- 
prise—continually produces  extensive  disturbances  in 
the  physiological  'actions, — often  exceeds  the  conser- 
vative and  renovating  econom  y  of  the  organic  domain, 
and  consequently  brings  on  disease  and  breaks  down 
the  constitution"  perhaps  long  before  it  is  worn  out. 
All  dietetic  and  other  irregularities  by  which  the  phy- 
siological regularity  and  periodicity  are  disturbed,  are 
therefore  always  and  necessarily  more  or  less_  injuri- 
ous to  the  human  constitution,  and  serve  in  some 
measure  to  impair  health  and  abbreviate  life. 

1420.  Some  individuals,  as  we  have  seen  (1418),  by 
virtue  of  an  iron  constitution,  will  attain  to  advanced 
life  with  many  improper  habits  ;  but  if  there  be  one 
rule  in  which  remarkab'e  cases  of  longevity  agree 
more  invariai)ly  than  in  any  other,  it  is  in  that  gene- 
ral regularity  of  voluntary  habits  and  circumstances, 
which  in  a  good  measure  conforms  to  the  physiologi- 
cal regularity  and  periodicity  natural  to  all  living 
bodies  ;  and  ic  is  owing  mainly,  if  not  wholly,  to  the 
greater  regularity  of  the  voluntary  habits  and  circum- 
stances, that  health  b<3comB«  more  uniform  and  better 
established  in  many  people  in  the  latter  part  of  life 
than  during  the  middle  period.    Many  who  claim  to 
be  wise  in  this  matter,  tell  us  it  is  better  to  be  some- 
what irregular  than  to  be  too  precise  and  punctilious 
in  our  habits.    It  is  undoubtedly  true  that  a  contin- 
ual mental  anxiety  in  regard  to  the  regulation  of  our 
habits  often  does  more  harm  than  any  consequent  re- 
gularity of  habits  does  good.    Nevertheless,  it  is  be- 
yond all  controversy  true,  that  when  our  regularity 
is  the  result  of  correct  and  systematic  education  or 
training,  and  is  a  thoroughly  established  habit,  the 
more  perfect  it  is,  the  better  i't  will  be  for  all  the  phy- 
siological interests  of  our  nature.    Nay  more;  it  may 
be  laid  down  as  a  general  law,  that  those  individuals 
whose  alimentary  habits  are  in  point  of  regularity 
most  in  conformity  with  the  physiological  regularity 
of  their  bodies,  will  not  only  with  greatest  certainty 
secure  health  and  longevity,  but  will  also  with  great- 
est certainty  secure  prosperity  in  their  vocations  and 
pursuits  of  life. 

1421.  In  the  perfect  health  and  integrity  of  the  sys- 


tem, if  the  voluntary  habits  are  in  strict  accordance 
with  the  physiological  laws  of  the  bodv,  hunger  will 
recur  with  the  utmost  regularity  and  integrity,  as  an 
indication  of  the  alimentary  wants  of  the  vital  econ- 
omy ;  and  this  recurrence  will  constitute  a  physiolog- 
ical hapitude  of  the  system,  harmonizing  perfectly 
with  all  the  other  operations  of  the  organic  domain. 
But  when  the  voluntary  habits  are  very  irregular, 
and  the  general  periodicity  of  the  vital  actions  of  the 
system  is  disturbed,  the  regularity  of  the  recurrence 
of  the  physiological  condition  of  the  stomach,  the  per- 
ception of  which  by  the  animal  centre  constitutes  the- 
sense  of  hunger,  will  be  commensurately  affected.  In 
savage  life,  "hen  the  dietetic  and  other  habits  of  the 
individual  are  simple  and  pure,  and  where  the  indi- 
vidual has  no  regular  meal-times  or  stated  times  of 
eating,  but  procures  his  food  and  eats  only  when 
prompted  by  hunger,  and  greatly  varies  in  his  quan- 
titv,  there  will  be  no  regular  recurrence  of  that  sensa- 
tion at  particular  periods,  but  it  will  take  place  only 
when  the  vital  economy  really  requires  that  a  fresh 
supply  of  food  should  be  introduced  into  the  gastric 
cavity,  and  the  frequency  of  its  recurrence  in  such  a 
case  will  always  correspond  with  the  quantity  and 
quality  of  the  food  received  at  a  meal,  and  the  amount 
of  active  exercise  which  the  individual  takes.    But  m 
civilized  life,  which  is  evidently  the  more  natural 
state  of  man  (764),  the  very  structure  and  economy 
of  society,  as  well  as  the  interests  and  convenience  of 
the  individual,  make  it  necessary  that  all  the  volun- 
tary habits  of  man  should  be  more  regular  and  sys- 
tematic, and  therefore,  if  not  unnecessarily  artificial, 
more  in  conformity  with  the  natural  regularity  and 
periodicity  of  the' physiological  actions  of  bis  body 
(1418),  which  are  not  only  greatly  influenced  by,  but 
also  in  turn  very  greatly  influence,  these  voluntary 
habits.      Indeed,'  the  physiological  periodicity  and 
habitudes  of  the  human  body  are  infinitely  nriore  con- 
cerned in  making  man  '  the  creature  of  habit,'  as  he 
is  called,  than  he  has  probably  ever  been  aware  of. 

1422.  If,  therefore,  an  individual  in  civic  life,  with 
a  perfectly  healthy  and  undepraved  system,  regularly 
eats  at  stated  periods  his  three  meals  a  day,  of  pure 
simple  vegetable  food,  and  uniformly  takes  about  the 
same  amount  of  exercise,  and  at  each  meal  eats  just 
about  that  quantity  of  food  which  the  alimentary 
wants  of  the  vital  economy  really  demand,  the  phy- 
siological condition  of  the  'stomach  indicated  by  the 
sense  of  hunger  will  become  a  fixed  habitude,  and 
hunger  will  recur  at  his  regular  periods  of  eating 
with  utmost  exactness  and  precision.    But  if  at  any 
time  he  takes  considerably  more  nourishment  into 
the  stomach  than  the  real  alimentary  wants  of  the 
vital  economy  require,  or  omits  his  customary  exer- 
cise or  labor,  hunger  will  not  recur  precisely  at  his 
next  stated  period  of  eating ;  and  if  he  eats  at  that 
time,  he  will  oppress  and  irritate  the  stomach,  and 
trespass  on  the  general  physiological  interests  of  his 
body  ;  and  by  habitually  continuing  such  transgres- 
sions, he  will  inevitably  so  affect  the  condition  of  his 
stomach  as  to  bring  'on  a  preternatural  appetite, 
which  will  eagerly  receive  food  as  often  as  his  meal- 
time comes,  and  perhaps  even  more  frequently,  whe- 
ther his  system  really  requires  alimentation  or  not, 
and  which  will  never  "be  satisfied  with  such  a  quan- 
tity of  food  as  the  vital  economy  of  his  system  can 
dispose  of  without  embarrassment  and  oppression. 
Such  an  appetite,  therefore,  is  something  very  dif- 
ferent from  that  natural  and  healthy  hunger  which 
is  a  physiological  manifestation  of  the  real  alimentary 
wants  of  the  body;  and  it  is  of  the  utmost  importance 
that  this  distinction  shoiild  ever  be  kept  in  view  when 
we  are  reasoning  on  the  dietetic  habits  of  man  ;  for 
such  an  apjietite  is  no  safer  guide  for  us  in  regard  to 
eating— as  to  time,  quantity,  or  quality— than  the 
drunkard's  thirst  is  in  regard  to  drinking. 

1423.  But  again  ;  if  a  member  of  civic  life,  with  a 
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healthy  and  undepraved  system,  suffers  flesh-meat  to 
enter  freely  into  his  diet,  all  tliat  I  have  just  said  of 
the  vegetable-eator  will  be  true  of  him  under  the  same 
circumstances,  except  tliat  all  the  eflects  and  mani- 
lestations  will  be  more  energetic  and  distinct 
W  hilo  he  observes  a  proper  regimen  as  to  times  of 
eating,  quantity  of  food,  and  amount  of  active  ex- 
ercise, hunger  will  always  recur  at  stated  periods, 
but  It  Avill  be  considerably  more  powerful  and  im- 
portunate and  impatient  and  much  more  tormenting 
if  the  customary  supply  of  food  is  withheld  at  the  re- 
gular periods  of  eating  (911);  and  if  he  transgresses 
in  the  manner  which  I  have  described  in  the  case  of 
the  vegetable-eater  (1422),  the  morbid  appetite  which 
lie  will  produce  will  be  more  tyrannous,  vehement, 
and  voracious,  and  much  more  likely  to  excite  all  the 
more  exclusively  selfisli  propensities  and  passions 
!i  I  ^' •  of  these  cases,  if  the  individual 

adds  stimulating  and  heating  condiments  to  his  food 
(1-02),  he  will  necessarily  increase  the  despotic  en- 
ergy and  urgency  of  his  appetite,  which  will  always 
recur  as  soon  as  the  increased  exhaustion  of  his  sys- 
tem demands  a  renewed  stimulation,  whether  there 
be  a  need  of  alimentation  or  not.  And  if  his  stimu- 
lants are  of  a  narcotic  or  poisonous  character,  the 
morbid  craving  will  be  still  more  distressing,  violent, 
and  imperious.  In  such  cases,  therefore,  where  the 
individual  is  regular  in  his  times  of  eating,  hunger 
will  not  only  recur  with  energy  as  often  as  his  stated 
times  of  eating  recur,  but  it  will  habitually  come  on 
before  the  stated  time  of  eating  arrives,  and  be  very 
impatient  and  perhaps  tormenting  until  it  is  either 
satished  or  exhausted.  For  in  all  cases  when  hunger 
at  a  particular  time  is  more  the  effect  of  physiological 
habitude  (1422)  than  the  manifestation  of  the  real 
and  pressing  need  of  the  system  for  alimentation,  if 
that  time  be  permitted  to  pass  by  withou.t  the  indivi- 
dual's taking  any  food,  the  hunger  will  subside  ;  and 
this  will  also  take  place  for  a  single  time  when  the 
system  is  in  a  state  to  receive  food  with  advantage, 
and  especially  when  the  diet  is  simple  and  unstimu- 
lating. 

1424.  This  is  a  beautiful  illustration  of  the  system- 
atic regularity  of  the  physiological  operations  of  our 
organic  economy.  The  stomach  is  regularly  brought 
into  a  physiological  condition,  preparatory  for  the 
performance  of  its  function  (1416) ;  and  whether  that 
function  IS  performed  or  not,  that  peculiar  condition 
m  due  time  passes  away,  and  the  vital  energy  which 
was  accumulated  in  the  gastric  centre  is  distributed 
to  other  parts,  to  sustain  other  organs  in  the  perform- 
ance of  their  functions.  This  peculiar  condition  of 
the  stomach  will  pass  away  much  sooner  and  with 
much  less  uncomfortableness  of  feeling  in  the  pure 
vegetable-eater  of  regular  habits,  when  the  ordinary 
meal  is  omitted,  than  in  the  flesh-eater  ;  and  he  who 
makes  a  free  use  of  stimulating  condiments  with  his 
food,  experiences  still  more  inconvenience  and  distress 
at  the  loss  of  a  meal,  than  he  who  eats  flesh  simply 
and  plainly  prepared.  Hence  the  pure  vegetable- 
eater  loses  a  meal  with  great  indifference,  fasts 
twenty-four  hours  with  little  inconvenience  or  dimi- 
nution of  strength,  and  goes  without  food  several 
days  in  succession  without  suffering  any  thing  like 
intolerable  distress  from  hunger.  The  flesh-eater 
always  suffers  much  more  from  fasting  (911),  and 
experiences  a  more  rapid  decline  of  his  muscular 
power;*  and  he  who  seasons  his  food  highly  with 
stimulating  condiments,  feels  the  loss  of  a  single  meal 
severely  ;  a  fast  of  twenty-four  hours  almost  unmans 
him  ;  and  three  or  four  days'  abstinence  from  food 
completely  prostrates  him,  if  he  is  cut  oft'  from  all 
stimulants  as  well  as  aliment. 

*  It  has  been  asserted  by  some  writt-rs  on  physiology,  that 
carnivoi  ous  animals  will  fast  longer  without  serinus  inconvenience 
than  lierbivorous  animals,  but  this  i3  erroneous;  the  contrarv  is 
true.  ■' 
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1425.  From  the  explanation  before  us,  then,  we 
perceive    1st,  that  the  sense  of  hunger  is  produced 
hy  n  vital  nCimulalton  oi  the  nerves  of  the  stomach 
which  is  attended  with  an  increase  of  blood  in  the 
vessels  of  that  organ,  an  elevation  of  its  temperature 
and  a  considerable  concentration  of  vital  energy  in 
the  gastric  centre,  preparatory  to  the  performance  of 
tlie  function  of  digestion  (I41(>);  and  hence,  a  violent 
fit  of  anger,  grief,  fear,  joy,  or  any  other  passion,  or 
intense  excitement  of  the  mind  (1414),  or  a  free  use 
of  tobacco,  opium,  coffee,  tea,  or  any  other  narcotic 
substance,  or  alcoholic  liquors,  or  any  other  means 
by  which  the  vital  stimulation  or  exaltation  of  the 
stomach  is  suddenly  counteracted,  will  instantly  des 
troy  hunger,  and  subdue  all  desire  for  food.  By 
these  same  means  also,  hunger  may  be  completely 
prevented.    Thus,  an  individual  may  he  kept  under 
such  a  state  of  mental  excitement,  that  his  meal-time 
will  arrive  and  he  will  sit  down  at  his  table  without 
feeling  any  hunger  or  appetite  for  his  food.    A  free 
use  of  alcoholic  and  narcotic  and  other  stimulants 
will  have  the  same  effect;  and  for  this  reason  the 
Mahomedans  and  Jews  and  other  oriental  religionists 
generally  make  a  free  use  of  opium,  tobacco,  coffee 
etc.,  during  their  long  fasts.     In  certain  states  of 
the  system,  however,  when  an  individual  comes  to 
his  table  without  any  sense  of  hunger  or  desire  for 
food,  a  glass  of  wine,  if  he  is  accustomed  to  it,  or  a 
little  brandy  and  water,  will  serve  to  excite  an  appe- 
tite ;  while  a  more  powerful  stimulation  of  the  same 
kind  will  be  sure  to  produce  the  contrary  effect ;  and 
in  all  cases  the  use  of  such  means  impairs  the  physio- 
logical integrity  of  hunger  and  the  functional  power 
of  the  stomach.    For  reasons  now  assigned,  intense 
mental  excitement,  violent  anger,  grief,  fear,  joy, 
etc.,  violent  muscular  exercise,  and  all  other  causes 
which  serve  to  prevent  or  destroy  hunger,  also  serve 
to  retard  or  prevent  digestion  (444). 

1426.  We  perceive — 2d,  that  that  concentration  of 
vital  energy  in  the  stomach  of  which  we  have  cogniz- 
ance in  the  sense  of  hunger,  brings  the  stomach  into 
the  best  state  for  the  reception  and  digestion  of  food 
(1416);  and  if  aliment  be  then  received,  the  organ 
will  perform  its  function  with  more  ease  and  per- 
fectness  than  at  any  other  time  ;  but  if  food  be  en- 
tirely withheld,  and  the  customary  hour  of  eating 
be  suffered  to  pass  by  without  alimentation,  this 
vital  stimulation  will  subside,  the  sense  of  hunger 
will  die  away,  and  the  vital  energy  accumulated  in 
the  gastric  centre  will  be  diffused  over  the  system,  or 
directed  to  some  other  particular  organ  or  organs,  to 
sustain  it  or  them  in  the  discharge  of  functional  duty  ; 
and  hence,  after  our  customary  meal-time  has  passed 
by  an  hour  or  two  without  our  taking  any  food,  and 
hunger  has  wholly  subsided,  if  we  then  sit  down  and 
eat  a  hearty  meal,  the  stomach  will  be  embarrassed 
and  oppressed  and  irritated  ;  and  if  our  digestive 
powers  are  not  very  strong,  and  our  system  generally 
in  vigorous  health,  a  general  sympathetic  irritation 
of  the  nervous  system  will  be  produced  (297),  result- 
ing in  a  disturbed  action  of  the  vascular  system  (312), 
and  more  or  less  disturbance  of  all  the  physiological 
functions  of  the  body,  attended  perhaps  with  a  burn- 
ing sensation  in  the  eyes  and  face,  and  in  the  palms 
of  the  hands  and  soles  of  the  feet,  a  heaviness  and 
dull  pain  of  the  head,  general  langor  and  lassitude, 
and  commonly  very  considerable  thirst ;  and  followed 
by  a  foulness  of  the  tongue,  fetidness  of  the  breath, 
and  a  disagreeable  taste  of  the  mouth. 

1427.  We  perceive — 3d,  that  when  the  body  is  in 
a  perfectly  normal,  healthy,  and  undepr.ived  state, 
and  the  dietetic  and  other  voluntary  hal)its  in  strict 
accordance  with  the  physiological  aws  of  the  system, 
hunger  is  a  true  instinctive  indication  of  the  alimen- 
tary wants  of  the  vital  economy;  but  hiibiiual  over- 
eating and  over-distention  of  the  stomach  causes  op- 
pression and  irritation  and  debility  of  that  organ, 
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impairs  the  intep;rity  of  the  sense  of  hunger  as  an  in- 
dication of  the  alimentary  wants  of  the  system,  and 
creates  a  preternatural  ap|)etite  which  is  never  satisfied 
with  such  a  quantity  of  food  as  tlie  vital  economy  can 
easily  and  healthfully  dispose  of,  but  is  continually 
excessive  and  toriuentin}^  in  its  demands,  and  if  not 
habitually  restrained,  impels  to  that  constant  gluttony 
which  inevitably  brings  on  disease  that  is  attended 
with  great  distress  of  body  and  mind,  and  often  with 
excruciating  pains,  and  generally  cuts  off  life  at  an 
early  period. 

1428.  We  perceive — 4th,  that  preciselv  in  propor- 
tion as  the  stimulating  quality  of  our  food  exceeds 
what  is  necessary  to  the  most  perfect  chymification  of 
its  nutrient  properties  (1423),  the  energy  and  impor- 
tunity of  hunger  is  increased  ;  and  preciselv  in  pro- 
portion as  the  organic  sensibilities  (301)  and  sympa- 
thies of  the  stomach  and  other  organs  associated  with 
it  in  the  general  function  of  nutrition  are  depraved  by 
the  use  of  stimulating  and  narcotic  substances  in  our 
diet,  the  integrity  of  hunger  as  an  indication  of  the 
alimentary  wants  of  the  system  is  impaired,  and  the 
sense  becomes  a  physiological  affection,  which  recurs 
with  more  or  less  regularity,  according  to  the  volun- 
tary habits  of  the  individual,  and  often  with  a  highly 
morbid  and  tormenting  energy,  and  without  anv  true 
regard  to  the  real  state  of  the  system  as  to  its  need  of 
nourishment,  but  almost  entirely  with  regard  to  the 
demand  of  the  gastric  centre  for  accustomed  stimula- 
tion ;  and  hence,  a  morbid  appetite  or  craving  for  food 
is  often  felt  when  the  system  not  only  does  not  need 
it,  but  would  actually  be  injured  by  a  fre-h  or  new 
supply  of  food  to  the  gastric  cavity.  It  may  therefore 
be  laid  down  as  a  general  law,  that  the  more  stimu- 
lating and  heating  the  diet  is,  the  more  powerful 
and  urgent  will  be  the  sense  of  hunger,  and  the  more 
distressing  and  painful  also  when  the  food  is  withheld. 
Hence,  as  we  have  seen  (1423),  hunger  is  mnre  keen 
and  urgent  in  the  same  individual  when  he  is  accus- 
tomed to  eat  flesh  freely,  than  it  is  when  he  subsists 
wholly  on  pure  vegetable  food  ;  and  still  more  so  when 
with  his  flesh-meat  he  freely  uses  stimulating  condi- 
ments or  seasonings.  It  may  also  be  laid  down  as  a 
general  law,  that  in  proportion  as  the  stimulating  pro- 
perties of  our  customary  diet  prevail  over  its  nutrient 
properties,  the  energy  and  urgency  of  hunger  will  be 
an  indication  of  the  demand  of  the  stomach  and  of 
the  general  domain  of  ortcanic  life  for  accustomed 
sti.niilation,  rather  than  of  the  real  alimentary  wants 
of  the  system.  Hence,  the  use  of  pure  stimulants 
(733)  with  our  food,  renders  the  sense  of  hunger  more 
powerful  and  vehement  and  distressing  (1423),  and 
commensurately  impairs  its  integrity  as  an  indication 
of  the  alimentary  ivants  of  the  vital  economy,  and 
degenerates  it  into  a  demand  for  stimulation.  All 
dietetic  error,  therefore,  by  which  the  nerves  of  organic 
life  are  irritated,  and  their  vital  properties  impaired, 
and  morbid  irritability  and  sympathy  induced,  always 
increases  the  unhe:ilthy  energy  and  despotism  of  the 
sense  of  hunger,  and  proportionately  impairs  its  in- 
tegrity as  an  indication  of  the  alimentary  wants  of 
the  vital  economy,  and  renders  it  a  totally  blind  and 
exceedingly  dangerous  guide  in  regard  to  times  of 
eating  and  quantity  of  food. 

1429.  VVe  perceive— 5th,  that  in  the  perfect  health 
and  integrity  of  the  system,  if  the  voluntary  habits 
are  in  conformity  with  the  natural  regularity  and  pe- 
riodicity of  the  physiological  action  of  the  organic 
domain,  that  peculiar  c(mdition  of  the  stomach  which 
is  indicated  by  the  sense  of  hunger,  and  which  spe- 
cially prepares  it  for  the  reception  and  digestion, of 
fond,  will  recur  at  our  stated  meal-times  with  great 
exactness  and  regularity,  and  this  regular  recurrence 
at  particular  times  will  soon  become  an  established 
physiological  hapitnde,  and  thus  the  ingestion  of  our 
food,  or  the  reception  of  our  meals,  will  always  take 
place  precisely  when  our  digestive  organs  are  prepar- 


ed to  perform  their  functions  in  the  easiest  and  best 
manner.  But  as  it  is  a  law  of  the  vital  economy 
always  to  endeavor  to  accommodate  itself  to  circum- 
stances (854),  and  still  adhere  as  far  as  possible  to  its 
natural  regularity  and  periodicity,  so,  if  one  who  is 
accustomed  to  take  his  dinner  at  twelve  o'clock,  is  in- 
duced to  change  his  hour  for  a  single  occasion,  and 
dine  at  eleven  o'clock,  the  next  day  at  eleven  the  vital 
economy  will  bring  the  stomach  into  something  of 
that  physiological  condition  which  is  indicated  by 
hunger;  and  if  the  individual  continues  to  eat  at  this 
hour,  and  his  other  habits  correspond,  the  physiologi- 
cal condition  of  his  stomach  will  soon  fully  and  regu- 
larly recur  at  this  hour,  and  become  a  regular  habi- 
tude. But  if  the  individual  dine  one  day  at  twelve 
o'clock,  the  next  at  eleven,  the  next  at  one,  the  next 
at  two,  the  next  at  twelve,  etc.,  he  will  soon  entirely 
break  up  the  physiological  habitude  of  his  stomach, 
and  com|)el  that  organ  to  perform  its  function  to  great 
disadvantage,  and  under  great  embarrassments;  and 
however  powerful  his  constitution  and  vigorous  his 
health  may  be  at  the  commencement  of  his  irregular- 
ity, if  he  continues  in  such  a  course  he  will  inevitably 
and  soon  break  down  his  digestive  powers,  and  induce 
the  most  serious  and  distressing  disorders.  It  is  true 
that  the  savage  eats  at  greatly  irregular  periods,  and 
probably  without  often  being  troubled  with  dyspepsy 
in  consequence.  But  the  cases  are  very  different; 
the  civilized  man  who  is  irregular  in  his  meal-times, 
eats  at  one  time  or  another,  according  to  particular 
circumstances  or  engagements,  and  generally  with 
little  or  no  regard  either  to  the  real  alimentary  wants 
of  his  system  or  the  condition  of  his  stomach,  and  con- 
sequently he  is  even  more  likely  to  take  his  food  at  a 
time  when  his  system  does  not  require  it,  and  his  sto- 
mach is  not  prepared  to  receive  it,  than  otherwise  ; 
but  the  savage,  as  a  general  rule,  eats  only  when  he  is 
really  hungry,  and  when  his  stomach  is  keen  for  the 
performance  of  its  function  ;  besides,  the  savage,  with 
all  his  irregularity,  seldom  brings  his  meals  too  near 
together,  which  is  the  most  common  fault  of  civilized 
life.  It  must  also  be  remembered  that  there  are  nu- 
merous other  causes  co-oper..ting  to  impair  the  diges. 
tive  powers  of  man  in  civic  life,  which  the  savage  is 
free  from.  Vet  after  all,  the  savage  suffers  exceed, 
ingly  from  his  dietetic  irregularities.  Indeed,  this  is 
one  of  those  features  of  savage  life  which  ai'e  most  at 
variance  with  the  physiological  laws  of  the  human 
constitution,  and  render  the  savage  state  unnatural  to 
man  (7fi4),  and  greatly  abbreviate  the  duration  of  life. 
For  nothing  is  more  true  than  that  the  highest  wel- 
fare of  the  human  constitution  requires  the  utmost 
regularity  and  periodicity  in  all  the  physiological  ac- 
tions of  the  system;  and  therefore,  man  is  constitu- 
tionally adapted  to  that  state  in  which  all  his  habits 
are  regular  and  systematic,  and  in  which  his  food  is; 
as  a  general  rule,  taken  at  stated  periods;  for  the 
more  perfectly  regular  and  correct  the  voluntary 
habits  of  man  are,  the  mnre  regular  and  uniform  will 
his  physiological  hapitudes  be,  and,  if  I  m  y  so  speak, 
the  less  friction  and  jarring  will  there  be  in  the  vital 
operations  of  his  organic  economy  (1418). 

1431).  The  important  positions,  therefore,  which 
physiology  determinately  establishes  in  relation  to  the 
question  before  us,  and  by  which  our  reasonings  and 
c(mclusions  must  be  governed,  are  these:  viz.,  1st,  the 
sense  of  hunger  is  a  true  instinctive  indicntion  of  the 
alimentary  wants  of  the  vital  econ<nny,  and  is  a  safe 
guide  in  retfard  to  times  of  eating  and  quantity  of  fond 
only  while  the  system  is  in  a  perfectly  healthy  and 
undepraved  state  ;  but  all  deviations  from  a  strictly 
natural  diet,  and  all  habitual  excesses  in  quantity, 
necessarily  to  a  greater  or  less  extent  impair  the  in- 
tegrity of  the  sense,  and  render  it  a  treacherous  and  a 
dangerous  guide;  and  such  deviations  and  excesses 
are  nearly  universal  in  tl;e  human  sfiecies,  and  espe- 
cially in  civilized  life ;  and  therefore,  as  a  general  rule, 
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little  dependence  is  to  be  placed  on  the  sense  of  hunger 
as  an  indicatiott  of  the  alimentary  wants  of  the  system 
arid  particiihirly  in  relation  to  quantity.  2d.  Our 
meals  should  not  be  taken  so  irre^cularly  as  preatly  to 
disturb  the  natural  periodicity  of  the  physiological 
actionsof  the  or^ranic  economy,  and  prevent  the  rcf^ular 
recurrence  of  that  condition  of  the  stomach  which  is 
indicated  by  hunger,  and  which  specially  prepares  the 
organ  for  the  performance  of  its  function  (14I(J).  3d. 
Our  meals  should  not  be  so  seldom  or  so  far  apart  as 
to  require  an  over-distention  of  the  stomach  when  we 
do  eat,  in  order  to  receive  food  enough  to  answer  the 
alimentary  wants  of  the  system.  4th.  Our  meals 
should  not  be  so  frequent  or  so  near  together,  as  that 
the  food  received  into  the  gastric  cavity  at  one  time 
is  not  fully  digested  before  another  poi-tion  is  taken. 

1431.  With  these  well  ascertained  positions  to 
govern  our  reasoning,  we  can  arrive  at  particular 
conclusions  in  regard  to  times  of  eating,  with  all  the 
accuracy  and  certainty  that  the  physiological  welfare 
of  the  human  body  requires.  Some  portions  of  the 
human  family  eat  but  once  in  twenty-four  hours  ; 
and  where  the  habits  and  circumstances  are  in  all 
other  respects  simple  and  favorable  to  health,  and  the 
food  is  nourishing  and  unstimulating,  the  digestive 
organs  will  readily  adapt  themselves,  in  capacity  and 
power  to  such  a  habit  (338) ;  so  that  man  in  a  simple 
state  of  society,  where  there  is  little  regular  and  sys- 
tematic employment  of  the  voluntary  powers,  and 
where  the  intellectual  faculties  are  little  cultivated  or 
exercised,  will  enjoy  more  uniform  health  and  attain 
to  greater  age  than  he  would  in  a  more  cultivated  and 
artificial  state  of  society,  if  he  took  his  meals  too  fre- 
quently. But  in  civilii5ed  life,  where  the  constitu- 
tion and  relations  of  society  demand  of  every  member 
some  regular  employment  of  his  voluntary  powers, 
and  a  considerable  cultivation  and  exercise  of  his  in- 
tellectual and  moral  faculties,  one  meal  a  day  would 
require  too  large  an  appropriation  of  the  physiologi- 
cal powers  of  the  body  to  the  gastric  function  during 
the  process  of  digestion,  and  too  protracted  an  inter- 
ruption of  voluntary  employment  and  intellectual  ex- 
ercise, to  be  compatible  with  the  individual  and 
social  interests  of  man  ;  and  if  by  cpntin\ied  voluntary 
employment  and  intellectual  exercise  the  appropria- 
tions of  vital  energy  to  the  stomach  should  be  dimin- 
ished, the  functional  power  of  that  organ  would  soon 
be  broken  down.  It  is  fully  evident,  therefore,  that 
the  regular  habit  of  taking  but  one  meal  in  twenty- 
four  hours  is  not  best  adapted  to  the  physiological 
and  |)sychological  interests  of  man.  Hence,  it  may 
be  considered  as  a  genei^al  rule  inductively  established 
on  physiological  principles,  that  man  cannot  take  less 
than  two  regular  meals  a  day,  Ciinsistenily  with  the 
highest  permanent  physiological  and  psychological 
welfare  of  the  human  constitution. 

1432.  We  have  seen  (43!))  that  some  kinds  of  food 
pass  through  the  stomach  much  more  slowly  than 
other  kinds,  and  that  the  stomach  of  one  individual 
differs  from  that  of  another  in  regard  to  the  time  em- 
ployed in  the  process  of  gastric  digestion,  and  even 
the  same  stomach  varies  in  this  respect  very  consider- 
ably with  the  varying  circumstances  and  conditions 
of  the  individual.  We  have  seen  also  (SKI)  that  in 
the  true  physiological  sense  of  the  terms,  the  ease  or 
difficulty  with  which  a  particu  ar  kin  1  of  food  is  di- 
gested is  in  no  measure  determined  by  the  time  in 
which  that  kind  of  food  is  passing  through  the  pro- 
cess of  the  stomach  ;  for,  although  some  kinds  of  food 
pass  through  the  stomach  much  more  rapidly  than 
others  (911),  yet  the  chymilicati(m  of  them  actually 
causes  a  greater  expenditure  of  vital  power  and  waste 
of  organized  substance  than  the  digestion  of  other 
kinds  of  food  which  are  much  longer  in  undergoing 
the  same  process.  Again,  we  have  seen  (320)  that 
the  grand  function  of  the  alimentary  cavity,  as  a 
whole,  is  the  converting  of  the  food  into  that  par- 


tially assimilated  substance  called  chyme,  and  present- 
ing the  chyme  to  those  organs  (3!)n)  which  elaborate 
the  chyle  from  it,  and  conveying  the  faxal  matter 
from  the  body;  and  t,he  chyniifying  process  is  con- 
tinued through  the  whole  length  of  the  small  intes- 
tine (44(>),  and  perhaps  to  some  extent  in  the  large  ; 
and  therefore,  that  the  most  perfect  performance  of 
the  functions  of  the  small  intestine,  including  both 
chymification  and  chs  lification,  requires  that  the 
stomach  should  not  be  actively  employed  at  the  same 
time  with  a  fresh  supply  of  food  ;  or,  in  other  words, 
the  physiological  welfare  of  the  system  re(iuires  that 
the  entire  alimentary  cavity  should  complete  its  chy- 
niifying process  on  one  portion  of  food  before  another 
meal  is  received.  Moreover,  the  stomach  requires  a 
time  to  rest  and  to  recruit  its  energies  after  it  has 
completed  its  function,  which  should  be  of  gi-eater  or 
less  duration  according  to  the  degree  of  exhaustion 
which  it  has  sulFered  from  the  i)erformance  of  its 
function.  Mild,  unstimulating,  vegetable  food,  passes 
through  the  stomach  slowly  and  leaves  the  organ 
comparatively  little  exhausted  from  the  performance 
of  its  function  (1015) ;  while  flesh-meat,  as  we  have 
seen  (910),  passes  through  more  rajn'dly,  and  leaves 
the  organ  much  more  exhausted  ;  and  consequently 
the  stomach  really  requires  a  longer  time  to  rest  after 
the  digestion  of  flesh-meat  than  after  the  digestion  of 
farinaceous  food.  Yet  as  flesh-meat  works  the  vital  ma- 
chinery more  rapidly  (909),  and  is  much  more  stimu- 
lating in  proportion  to  the  quantity  of  nourishment 
which  it  actually  afl^ords  the  system,  hunger  returns 
at  shorter  periods  and  more  vehemently  (911)  in  the 
flesh-eater  than  in  the  vegetable-eater,  and  the  flesh- 
eater  can  habitually  take  his  meals  more  frequently 
than  the  vegetable-eater,  without  serious  inconveni- 
ence to  his  digestive  organs  in  particular ;  but  the 
general  increased  action  of  his  vital  economy  will 
wear  out  his  constitution  in  a  shorter  time  (915).  So 
that,  all  things  considered,  whether  man  subsists  on 
one  kind  of  food  or  another,  the  permanent  physiolo- 
gical welfare  of  his  system  requires  that  about  the 
same  length  of  time  should  come  between  his  regular 
meals. 

1433.  Where  farinaceous  vegetable  food,  however, 
constitutes  a  considerable  proportion  of  the  diet,  and 
man  is  not  stinted  in  the  quantity  of  his  aliment,  the 
digestive  organs  must  have  their  proper  time  for  the 
performance  of  their  function,  or  serious  disturbances 
and  disorders  will  soon  result.  And,  as  a  general 
rule,  when  an  ordinary  meal  is  taken,  the  stomach 
cannot  perform  its  function  in  the  best  manner  for 
itself  and  the  whole  system,  and  have  suflicient  time 
to  rest,  and  also  allow  the  small  intestine  a  proper 
opportunity  to  carry  forward  its  assimilating  processes 
without  disturbance,  in  less  than  ."Lv  hou  s.  I  speak 
with  all  the  authority  of  indubitable  truth,  therefore, 
when  I  say  that  man  cannot  habitually  take  his  meals 
more  frequently  than  once  in  six  hours,  without  seri- 
ous detriment  to  his  constitution, — without  necessa- 
rily shortening  his  life, — without  inevitably  afflicting 
himself  with  disease  of  some  form  or  other,  sooner  or 
later.  It  is  true  that  civilized  man  habitually  violates 
this  rule,  and  it  is  true  that  he  experiences  the  bitter 
consequences. 

1434.  I  know  that  many  naturally  vigorous  consti- 
tutions will  bear  up  under  this  oppression,  in  some 
cases  for  many  years,  in  the  enjoyment  of  what  the 
world  calls  health  ;  but  however  powerful  the  consti- 
tution and  however  long  it  endures  such  oppressions 
without  actually  breaking  down,  the  existence  of  na- 
ture is  not  more  certain  than  that  the  habitual  taking 
of  food  more  frequently  than  once  in  six  hours  is  in- 
jurious to  health  and  destructive  to  life.  Be  it  re- 
membered, however,  that  this  is  stated  as  a  general 
rule,  in  regard  to  man  in  ordinary  health,  and  who 
is  not  stinted  in  his  alimentary  stipplies,  or  who  takes 
as  much  food  as  his  system  requires  at  each  meal.  It 
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is  also  equally  certain,  as  we  shall  see  hereafter  (1440), 
that  we  cannot  habitually  take  food  at  a  very  late 
hour  in  the  day  without  encroaching  upon  our  proper 
sleeping  hours,  and  tlierel)y  inevitably  impairing  the 
soundness  of  our  sleep  and  preventing  its  refreshing 
and  invigorating  effect.  Hence,  it  may  be  considered 
as  a  general  rule,  inductively  established  on  physiolo- 
gical principles,  that  man  cannot  habitually  take 
more  than  three  meals  a  day,  consistently  with  the 
highest  permanent  physioh)gical  and  psychological 
interests  of  the  human  constitution. 

1435.  Many  portions  of  the  human  family  have 
from  the  earliest  times  been  accustomed  to  take  but 
two  regular  meals  a  day  ;  and  this  was  the  habit  of 
some  of  the  wisest  philosophers  of  antiquity.  Indeed, 
Socrates  used  to  teach  his  disciples  that  they  who  ate 
more  than  twice  a  day  were  barbarians.  It  was  the 
prevailing  custom  of  the  most  civilized  nations  in  the 
days  of  Greece  and  Rome,  to  take  a  light  and  simple 
meal  in  the  fore  part  of  the  day,  and  to  make  the 
principal  meal  or  supper  near  the  close  of  the  after- 
noon, after  the  cares  and  duties  of  the  day  were  com- 
pleted ;  and  from  supper  till  the  hour  of  sleep  the 
time  was  devoted  to  relaxation,  social  enjoyment,  and 
amusements. 

1436.  This  regulation  is  far  more  conducive  to 
health  and  longevity  than  our  modern  custom  of 
crowding  every  thing  together,  and  compelling  the 
digestive  organs,  the  voluntary  muscles,  and  the 
brain,  all  to  perform  their  functions  at  the  same  time, 
and  thus  embarrass  and  worry  each,  and  prematurely 
break  down  the  whole.  It  is  incomparably  better  to 
eat  but  two  meals  a  day,  than  either  to  eat  more  fre- 
quently than  once  in  six  hours,  or  to  hurry  from  the 
active  employments  of  mind  and  body  to  our  meals, 
and  from  our  meals  back  to  our  active  employments  ; 
and  this  is  particularly  true  of  those  members  of  civic 
life  whose  employments  are  attended  with  much  ex- 
ercise and  excitement  of  the  mind  (303,  510). 

1437.  Merchants  and  all  others  whose  labors  are 
more  mental  than  physical,  and  draw  more  largely 
on  the  energies  of  the  nervous  than  the  muscular 
system,  would  be  immensely  the  gainers  in  every  re- 
spect if  they  would,  as  a  general  regulation,  close  up 
the  business  of  the  day  punctually  at  three  o'clock 
in  the  afternoon,  lay  all  their  cares  aside,  and  suffer 
the  vital  energies  which  have  been  accumulated  in 
the  brain  to  be  diffused  throughout  the  system,  or 
concentrated  in  the  gastric  centre,  and  thus  by  a  con- 
formity of  their  voluntary  habits  to  the  physiological 
laws  of  iheir  bodies  (1418),  suffer  their  stomachs  to 
prepare  themselves  for  the  performance  of  their  func- 
tion (1416),  and  sit  down  to  their  principal  meal  at 
four  o'clock,  and  eat  slowly  and  with  cheerfulness, 
and  devote  the  remainder  of  the  evening  to  relaxa- 
tion, to  social  enjoyment,  to  reading,  and  to  the  light 
avocations  pertaining  to  domestic  and  social  life ;  and 
at  eight  o'clock  in  the  morning,  breakfast  on  plain, 
simple,  and  nourishing,  but  unstimulating  food. 

1438.  To  those  who  are  accustomed  to  take  their 
three  regular  meals,  and  their  lunch  at  eleven  o'clock, 
such  a  regulation  as  I  now  propose  undoubtedly  ap- 
pears intolerable;  and  it  certainly  would  be  intolerable 
to  them  if  they  continued  the  same  diet  that  they  are 
now  accustomed  to.  But  let  them  lay  aside  all  their 
stimulating  meats  and  drinks  and  condiments,  and 
accustom  themselves  to  subsist  mostly  or  entirely  on 
a  plain  nourishing  diet  of  farinaceous  substances  and 
fruits,  and  in  a  few  munths  if  their  habits  are  in  other 
respects  correct,  they  will  with  utmost  certainty  find 
that, they  can  iro  from  their  eight  o'clock  breakfast  to 
their  four  o'clock  supper  with  infinitely  less  ^  sinkiny' 
and  gnawing  of  the  stomach  and  teasing  of  the  appetite 
than  they  now  experience,  and  that  they  can  perform 
the  duties  of  the  day,  however  laborious,  with  vastly 
less  fatigue  and  exhaustion  of  body  and  mind  than 
they  suffer  at  present.    Besides,  with  such  a  regula- 


tion properly  carried  out,  they  would  not  only  enjoy 

themselves  much  better  while  acquiring  their  wea  th, 
and  with  much  greater  certainty  succeed  in  their 
pursuits  of  lite,  but — what  is  of  no  small  consideration 
in  this  age  of  wealthy  dyspeptics  and  liypochoudiiaos 
— they  would  with  much  greater  certainty  be  able  to 
enjoy  tlieir  wealth  after  they  had  acquired  it. 

1439.  Agriculturists,  mechanics,  and  others,  whose 
employments  draw  more  largely  on  the  muscular  than 
on  the  sensorial  powers  of  the  body,  have  generally 
more  vigorous  digestive  organs,  and  do  not  by  their 
employments  detract  from  the  energies  of  the  stomach 
so  much  as  the  class  of  men  1  have  just  spoken  of. 
Besides,  as  a  general  rule,  their  active  muscular  ex- 
ercise is  more  conducive  to  the  decomposing  (314) 
and  eliminating  functions  of  the  body  (499);  and 
therefore  they  can  take  more  food,  and  suffer  their 
meals  to  come  somewhat  nearer  together,  without 
injury.  But  the  hardest  laboring  farmer  or  mecha- 
nic ought  not,  as  a  general  habit,  to  eat  more  fre- 
quently than  once  in  six  hours  ;  and  then  he  will  be 
far  more  likely  to  take  too  much  than  too  little  nour- 
ishment. In  this  country,  as  a  general  fact,  laboring 
people  impair  their  muscular  powers  and  break  them- 
selves down  more  frequently  by  eating  too  often  and 
too  much  than  by  any  other  means  (795). 

1440.  If  due  regard  be  paid  to  the  physiological 
principles  which  should  govern  our  sleeping  hours 
(1434),  we  ought  certainly,  as  a  general  habit,  not  to 
take  a  meal  later  in  the  day  than  six  o'clock,  p.m.  ; 
and  taking  this  for  an  established  point,  if  we  make 
three  meals  a-day,  it  will  fix  our  regular  periods  at 
six  o'clock  a.m.,  twelve  m.,  and  sis  p.m.  ;  and  these 
are  undoubtedly  the  very  best  periods  that  can  be 
fixed  on  if  we  take  three  meals  a-day.  If  we  would 
regularly  rise  at  four  o'clock  in  the  morning,  break- 
fast at  six,  dine  at  twelve,  and  sup  at  six,  and  always 
be  moderate  in  our  quantity,  and  never  suffer  the 
mental  anxieties  and  nervous  excitements  of  our  busi- 
ness or  vocation  to  trouble  our  meal-times  nor  inter- 
fere with  our  digestive  powers,  it  would  probably  be 
best  for  us — and  especially  if  our  habits  are  active — 
to  take  three  regular  meals  a-day  ;  or  in  other  words, 
it  would  probably  be  better  for  us  to  take  a  sufiicient 
quantity  of  food  to  sustain  our  bodies  at  three  meals 
six  hours  apart,  than  to  take  the  same  quantity  at 
two  meals  e  ght  hours  apart. 

1441.  But  if  we  cannot  make  our  three  meals  a-day 
without  eating  oftener  than  once  in  six  hours,  and 
without  encroaching  too  much  upon  our  proper  time 
of  sleeping,  and  without  being  obliged  to  hurry  from 
the  excitements  of  business  to  our  dinner,  and  from 
our  dinner  to  the  excitements  of  business  it  is  incom- 
parably better  to  limit  ourselves  to  two  meals  a-day. 
I  speak  with  great  earnestness  on  this  subject,  be- 
cause it  is  of  immense  importance  to  the  welfare  of 
mankind  !  The  evils  which  result — the  sufferings 
which  are  produced  by  eating  too  frequently — by 
bringing  our  meal-times  too  near  together,  are  actu- 
ally incalculable  !  I  am  confident  that  this  is  one  of 
the  greatest  sources  of  affliction  to  civilized  man. 
By  the  habitual  ingestion  of  one  portion  of  food  into 
the  stomach  before  the  previous  portion  is  fully  dis- 
posed of,  the  digestive  organs  are  embarrassed,  their 
functions  are  disturbed,  the  whole  system  is  worried 
and  debilitated,  all  the  assimilating  processes  of  the 
body  are  deteriorated,  indigestion  with  all  its  train 
of  distressing  symptoms  is  induced,  and  diseases  of 
every  type  and  character  are  caused.  Nor  should 
we,  for  the  sake  of  securing  our  three  meals  a  day, 
and  keeping  them  at  a  proper  distance  from  each 
other,  be  induced  to  suffer  our  third  meal  habitually 
to  come  nearer  to  our  sleeping  hour  than  six  o'clock. 
Some  writers  on  hygiene  have  indeed  insisted  with 
much  force,  that  we  o\ight  not  to  eat  later  in  the  day 
than  five  o'clock  ;  and  were  this  to  be  the  principal 
meal,  as  in  early  times  (1435),  the  position  would 
undoubtedly  be  correct. 
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1442.  But  where  three  meals  are  taken  in  a  day, 
the  third  one  should  always  he  very  lij^ht  and  simple, 
and  the  food  should  he  mild  and  unexcitiiifj^,  and  in 
this  case  six  o'clock  would  he  sufficiently  early  to  allow 
the  digestive  oi'grtns  time  to  advance  so  far  in  the 
performance  of  th(!ir  function  before  the  re^^uiar  hour 
of  retire  ■  ent  arrived,  as  not  to  impair  the  perfect 
soundness  and  refreshing  effect  of  sleep. 

1443.  I  know  that  thousands  of  people  in  civic  life 
are  in  the  hahit  of  eatiufj  hearty  suppers  just  hefore 
they  retire  to  rest ;  and  I  know  too  that  by  virtue  of 
powerful  constitutions  and  perhiips  much  active  out- 
door exercise,  tliereis  occasionally  an  individual  amonfc 
such  people  who  enjoys  a  tolerable  share  of  health, 
and  attains  to  seventy  or  eighty  years  of  age ;  but  I 
also  know  that  ninety-nine  in  a  hundred  of  those  who 
indulge  in  this  practice  are  broken  down  and  afflicted 
witli  chronic  disease  before  they  reach  fifty  years,  and 
a  large  mnjority  of  them  are  in  their  graves  before 
thev  are  fortv  years  old.  I  am  aware  also  of  the  ob- 
jection raised  hv-  some,  that  the  lower  animals  usually 
fill  their  stomachs,  and  then  lie  down  to  rest:  there 
is  a  vast  difference,  however,  between  lying  down  to 
rest  in  the  manner  of  the  lower  animals,  and  going  to 
s'eet)  as  man  does.  Few  animals  sleep  immediately 
after  lying  down.  The  ruminating  ani  nals,  weknow, 
remain  hours  in  a  wakeful  state,  after  lying  down  ; 
and  although  carnivorous  animals  are  much  more 
stupified  by  what  may  almost  be  called  the  narcotic 
effects  of  their  food,  yet  there  is  reason  to  believe  that 
th=>v  rarely  if  ever  sleep  soundly  during  the  fir  tstages 
of  gHStric  digestion.  Moreover,  it  should  be  remem- 
bered that  no  strict  analogy  can  be  instituted  between 
the  lo'ver  animnls  in  a  state  of  nature,  and  man  in 
civic  life;  for,  as  we  have  S"en  (r25'2),  nearly  all  the 
circumstances  and  habits  of  civic  life  serve  to  impair 
thfi  physiological  powers  of  the  human  bodv,  and 
particularlv  to  debilitate  its  digestive  organs  and  to 
produce  and  keep  up  an  unhealthy  irritability  in  the 
nerves  of  organic  life  (228)  and  a  preternatural  sym- 
pathy between  the  digestive  orgatis  and  the  brain. 

1444.  'f  man  were  in  a  truly  natural  and  healthy 
state  and  always  subsisted  temperately  on  a  mild  un- 
irritating  and  unexciting  diet,  and  preserved  thenerves 
of  organic  life  in  a  perfecitlv  healthy  condition,  and 
never  over-excite<l  and  over-worked  the  brain,  he 
might  undoubtedly,  like  the  yoting  infant,  go  to  sleep 
on  a  full  stomach,  with  comparati vf  1  v  little  physiolo- 
gical disadvantage  to  his  system.  Rut  in  imvIc  life 
where  a  high  de.^ree  of  sympathetic  irritability  uni- 
versally exists  betwpen  the  brain  and  stomach,  the 
case  is  very  different,  and  renders  it  impossible  for 
m;in  to  habituate  himself  to  such  a  practice  without 
seriously  embarrassing  the  functions  of  the  vital  eco- 
nomy and  increasing  greatly  his  liability  to  disease 
and  untimely  death. 

144"'.  On  the  whole,  then,  it  appears  very  evident 
that  if  we  take  three  meals  a  day,  six  o'clock  in  the 
morning,  twelve  at  noon,  and  six  in  the  evening,  are 
the  very  best  periods  we  can  fix  on  for  our  meal-times  ; 
and  if  we  regularly  rise  at  four,  and  never  later  than 
five  o'clock  in  the  morning,  and  avoid  having  the  t  il 
and  cares  and  anxieties  and  excitements  of  our  busi- 
ness or  vocation  encroach  loo  nearly  on  the  dinner 
hour,  it  i-  probably  as  a  general  rule,  better  to  take 
three  moderate  meals  a  day— and  especially  if  our 
habits  are  active — than  to  take  the  same  quantity  at 
two  meals.  But  if  we  cannot  take  three  meals  a  day 
without  bringing  them  nearer  together  than  six  hours, 
or  if  we  cannot  take  three  meals  a  day  without  being 
obliged  to  hurry  from  the  bodily  and  mental  toil  and 
excitements  of  business  to  our  dinner,  and  eat  with 
great  rapidity,  and  hurry  back  to  the  bodily  and  mental 
toil  and  excitements  of  business,  we  had  infinitely 
bettf>r  take  hnt  two  meals  a  day,  under  the  regulations 
which  T  have  named  (1437).  At  all  events,  if  we  are 
wise,  we  will,  as  a  general  habit,  keep  our  meal-times 


at  least  six  hours  apart.  This  i»  so  important  a  regu- 
lation,  It  can  hardly  be  too  much  insisted  on 

1440.  But  whether  we  take  two  or  three'  meals  a 
day,  or  whatever  hours  we  fix  on  as  our  stated  times 
of  eating.  It  IS  of  great  importance  to  our  welfare  as 
individuals  and  as  members  of  society,  that  we  should 
regularly  and  punctually  takeour  food  at  those  hours 
and,  as  a  general  rule,  with  as  little  variation  as  pos' 
sible;  for  by  so  doing,  if  our  habits  are  in  other 
respects  correct,  we  shall  sotm  establish  such  a  healthy 
physiological  habitude  of  the  digestive  organs  as  will 
always  secure  to  us  a  good  appetite  for  our  food,  and 
that  condition  of  our  stomach  in  which  it  is  best  pre- 
pared for  the  performance  of  its  function  C141G). 

1447.  If  by  any  means,  however,  we  are  on  some 
occasions  obliged  to  pass  by  our  regular  meal-time 
without  taking  any  food,  till  our  hunger  has  subsided 
and  the  attendant  physiological  condition  of  the  sto- 
mach has  passed  away,  it  is,  as  a  general  rule,  far 
better  to  defer  eating  till  the  next  regular  meaUtime 
arrives  and  our  hunger  again  recurs.  But  in  such  a 
case  it  is  important  to  remember  that  we  ought  not 
at  our  next  meal,  to  make  up  for  the  one  which  we 
have  hist,  by  eating  a  quantity  sufficient  for  two  meals 
at  once.  Nothing,  perhaps,  is  more  common,  when 
an  individual  in  health  has  by  any  means  been  de- 
tained from  his  dinner,  than  for  h'im  to  sit  down  to 
the  supper,  or,  as  it  is  commonly  called,  the  tea-table, 
and  eat  his  dinner  and  supper  both  at  once;  and' 
then,  in  due  time,  he  retires  to  rest,  and  rises  in  the 
morning,  and  wonders  why  he  has  had  such  a  poor 
night's  rest,  and  why  he  feels  so  little  refreshed  from 
sleep,  and  why  he  feels  so  languid,  and  whv  his  eyes 
are  red,  and  his  tongue  coated,  and  his  breath  foul, 
and  why  his  mouth  tastes  had,  and  why  his  head 
aches.  Such  an  individual,  and  every  body  else, 
should  know  that  all  the.se  unpleasant  symptoms  re- 
sult from  the  oppression  and  irritation  of  the  system 
caused  by  the  improper  quantity  of  food  taken  at  sup- 
per. 

1448.  Every  body  should  understand  and  remember 
that  the  digestive  organs  partake  in  a  considerable 
measure  of  the  general  fatigue  and  weariness  of  the 
body,  and  have  less  functional  vigor  in  the  latter  part 
of  the  day  than  in  the  earlier  part  of  it;  and  there- 
fore, when  the  dinner  has  been  lost,  the  supper  had 
better  be  lighter  than  usual,  rather  than  heartier;  and 
then  the  night's  rest  will  be  sweet  and  refreshing,  and 
in  the  morning  the  body  will  be  vigorous  and  elastic, 
and  the  spirits  cheerful.  And  as  a  general  rule,  in  all 
cases  when  a  meal  is  lost,  the  next  meal  should  not 
be  more  full,  but  on  the  contrary  rather  lighter;  and 
then  the  occasional  lossol  a  meal  will  perhaps  in  every 
instance  prove  beneficial,  or  at  least  not  injurious. 

1449.  In  these  remarks,  however,  I  only  contem- 
plate those  members  of  civic  life  who  have  abundance 
of  food,  and  who  habitually  eat  full  as  much  as  the 
alimentary  wants  of  the  vital  economy  demand  ;  those 
who  from  poverty  or  other  causes  are  compelled  to  he 
extremely  abstemi(nis,  and  never  exceed  and  rarely 
satisfy  their  alimentiry  wants,  cannot  be  benefited 
by  losing  a  meal.  Yet  even  in  such  extreme  cases, 
the  loss  of  one  meal  would  be  very  ill  repaired  by  the 
recepticm  of  such  a  quantity  of  food  at  the  next  meal- 
time as  would  oppress  and  embarrass  and  irritate  the 
stomach,  and  through  it  the  whole  system.  When 
the  regular  recurrence  of  hunger  distinctly  indicates 
that  physiological  condition  of  the  stomach,  which  is 
a  manifestation  of  the  alimentary  wants  of  the  sys- 
tem, and  which  prepares  the  organ  to  receive  and 
digest  the  proper  supply  of  food,  it  is  probably  always 
true,  except  in  a  decidedly  morbid  condition  of  the  sto- 
mach, that  the  loss  of  a  customary  meal  results  in 
more  or  lei>s  ofindirect  debility  ofthedigestive  organs; 
and  hence,  when  hunger  again  recurs  at  the  next  suc- 
ceeding meal-time,  the  stomach  requires  a  lighter 
rather  than  a  heavier  task  than  usual. 
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1450.  When  the  regular  meo»l  is  made  and  finished, 
then  the  stomach  should  always  be  left  to  perform  its 
function  without  any  disturbance  or  embarrassment. 
In  strict  propriety,  not  another  mouthful  of  food  of 
any  kind  should  be  swallowed  till  this  is  done.  Many 
people  are  in  the  habit  of  eating  but  little  at  the  regu- 
lar meal-times,  and  of  taking  a  few  mouthfuls  every 
hour  or  two  between  meals  ;  and  I  believe  that  such 
people  almost  invariably  complain  of  ill  health,  and 
most  of  them  are  dyspeptic;  and  well  they  may  be,  for 
there  are  few  practices  which  serve  more  directly  and 
powerfully  to  irritate  and  vex  and  bring  down  the 
stomach,  than  that  of  disturbing  and  interrupting  its 
function  by  constantly  introducing  small  quantities 
of  food  into  it  at  all  hours  of  the  day  and  with  the 
utmost  irregularity.  By  such  means  they  inevitably 
disturb  and  finally  break  up  the  regular  physiological 
habitude  of  the  stomach  (1421),  and  by  taking  food 
when  that  organ  is  not  in  a  proper  condition  to  receive 
it,  they  harrass  and  irritate  not  only  the  stomach  itself, 
but  also,  to  a  greater  or  less  extent,  every  other  organ 
in  the  system  (511). 

1451.  Men  of  vigorous  health  and  good  digestive 
powers  may  indulge  in  this  injurious  pi-actice  for  a 
while,  without  being  conscious  of  any  evil  effects,  but 
they  greatly  deceive  themselves  if  they  think  to  in- 
dulge in  this  irregularity  with  impunity.  For  power- 
ful indeed  are  the  digestive  organs  of  that  individual 
who  can  long  continue  in  such  a  practice  without 
finding  himself  seriously  afflicted  with  dyspepsy  or 
some  other  form  of  chronic  disease.  Hence  it  is  often 
found,  as  Dr.  Paris  justly  observes,  that  distressing 
cases  of  dyspepsy  may  be  entirely  cured  by  no  other 
remedial  means  than  a  regular  and  strict  observance 
of  stated  periods  of  eating.  Nor  let  it  be  supposed 
that  I  draw  my  rules  from  experience  of  dyspep- 
tics, and  that  therefore  my  reasonings  on  this  point 
are  only  applicable  to  dyspeptics  and  other  invalids  ; 
all  my  reasonings  are  founded  on  general  physiologi- 
cal principles  established  in  human  nature,  and  there- 
fore they  are  applicable  to  all  mankind,  except  in  so 
far  as  I  avowedly  accommodate  them  to  man  in  civic 
life  ;  and  even  in  this,  I  am  always  guided  by  physio- 
logical principles;  and  consequently,  though  every 
one  in  the  same  general  predicament  may  not  have 
the  evidence  of  precisely  the  same  symptoms  in  his 
own  experience  to  corroborate  my  statements,  still 
my  principles  and  reasonings  are  none  the  less  true  in 
relation  to  all. 

1452.  If  by  reason  of  having  taken  too  much  food  at 
the  previous  meal-time,  or  in  consequence  of  neglecting 
the  customary  exercise,  or  from  any  other  cause,  a 
regular  meal-time  arrives  without  the  recurrence  of 
hunger,  and  without  any  evidence  of  that  physiological 
condition  of  the  stomach  which  indicates  the  alimen- 
tary wants  of  the  system  (1416),  and  especially  if 
there  be  reasons  to  believe  that  the  stomach  has  not 
entirely  disposed  of  the  previously  injested  food, — it 
is  best,  by  all  means,  in  such  a  state  of  things,  to 
abstain  from  eating,  and  take  no  more  food  till  the 
next  regular  nleal-time  arrives ;  for  by  taking  food  in 
such  a  case  we  shall  only  irritate  and  debilitate  the 
stomach,  and  worry  the  whole  system  ;  and  by  perse- 
vering in  such  a  course,  we  shall  soon  be  visited  with 
acidity  and  other  symptoms  of  indigestion.    If,  by 
any  means,  they  who  live  on  a  simple  dieifcexperience 
acidity  and  other  symptoms  which  indicate  functional 
embarrassments  and  derangements  of  the  stomach, 
and  which  are  most  frequently  caused  by  eating  too 
often,  too  fast,  and  too  much,  the  most  certain  as  well 
as  the  safest  remedy  is  to  lose  a  meal,  or  perhaps  fast 
a  day,  and  then  return  to  the  regular  meals  more 
guardedly,  making  them  considerably  lighter  at  first; 
for  it  should  ccer  be  remembered  as  a  most  important 
physiologi':.*!  law,  that  a  fast  should  never  be  broken  by 
a  ver^',»all  meal,  but  the  first  one,  two,  or  three  meals 
atter  a  fast — and  always  in  proportion  to  the  du- 


ration and  severity  of  the  fast— should  be  lighter 
than  usual. 

DIETETIC  nECUr.ARITY  OF  CHILDHEN. 

1453.  In  the  management  of  children,  it  is  of  the 
highest  importance  that  strict  regularity  and  punctu- 
ality should  be  observed  in  regard  to  their  times  of 
eating.  Because  the  springs  of  life  are  so  elastic  in 
them,  and  they  seem  to  recover  so  promptly  from  the 
little  ailments  with  which  they  are  occasionally 
afflicted,  parents  generally  have  no  conception  of  the 
evils  which  result  to  the  constitutions  of  their  off- 
spring from  those  habitual  transgressions  of  the  phy- 
siological laws  of  their  system,  in  very  early  life, 
which  are  attended  with  no  immediate  and  strongly 
marked  manifestations  of  suffering  or  disease.  But 
there  is  a  deep  delusion  on  this  subject  pervading  the 
whole  human  family.  In  all  cases,  perhaps,  when 
mankind  observe  an  efi"ect,  they  look  for  an  imme- 
diate cause,  and  generally  fix  on  something  whose 
proximity  to  the  effect  is  such  as  to  satisfy  them  of 
the  immediate  relation  of  the  one  to  the  other  ;  and 
here  they  generally  leave  the  matter,  without  any 
farther  investigation.  This  same  mode  of  reasoning 
is  universally  applied  to  those  physiological  and 
pathological  phenomena  or  symptoms  which  man- 
kind take  cognizance  of.  If  a  person  experiences 
any  ailment,  he  immediately  looks  around  him  for 
some  fact,  event,  or  circumstance,  which  he  may  fix 
upon  as  the  cause  of  his  indisposition ;  and  accord- 
ingly, while  he  experiences  no  ailment,  he  confidently 
concludes  that  no  cause  of  indisposition  exists  in  the 
circumstances  or  habits  or  events  of  his  life ;  and 
hence,  in  pursuance  of  this  same  mode  of  reasoning, 
while  children  are  able  to  eat  and  drink,  without 
any  regulation  as  to  the  quality  or  quantity  of  their 
food  or  their  times  of  receiving  it,  and  do  not  mani- 
fest those  immediate  and  unequivocal  symptoms  of 
disease  which  compel  their  parents  to  see  the  relation 
between  them  and  their  dietetic  habits,  the  parents 
will  not  be  convinced  that  any  thing  iti  their  dietetic 
habits  is  wrong. 

1464.  But  if  the  truth  were  universally  and  clearly 
understood,  that  except  in  cases  of  direct  violence, 
almost  every  instance  of  disease  and  suffering  in  the 
human  family  is  gradually  and  slowly  brought  on, 
not  by  the  action  of  any  one  cause  for  a  single  time, 
but  either  by  the  constant  and  continued  action  of 
some  one  cause,  or  by  the  combined  action  of  many 
causes  for  a  considerable  time,  and  probably  in  most 
cases  for  a  great  number  of  years,  before  those  symp- 
toms are  perceived  which  are  generally  regarded  as 
the  first  evidences  of  a  disease,  or  at  least  a  disordered 
state  of  the  system,  then  parents  and  others  would 
know  that  many  causes  in  the  dietetic  and  other 
habits  of  children  may  be  operating  to  impair  and  to 
destroy  their  constitutions,  while  they  are  able  to 
perceive  no  symptoms  of  disease  in  their  little  bodies  ; 
and  then  also  would  people  know  that  those  distress- 
ing symptoms  which  they  suffer  in  later  periods  of 
life  are  far  less  the  effects  of  those  immediate  causes 
to  which  they  attribute  them,  than  of  those  causes 
which  have  been  operating  perhaps  from  the  very 
hour  of  their  birth. 

1455.  Every  thing  in  the  state  of  the  human  sys- 
tem in  early  childhood  renders  it  peculiarly  liable  to 
be  injured  in  such  a  manner  as  permanently  to  affect 
the  constitution,  by  every  cause  that  disturbs  the 
functions  of,  or  produces  irritations  in,  the  growing 
body  ;  and  parents  can  therefore  hardly  be  too  care- 
ful in  the  regulation  of  the  dietetic  habits  of  their 
offspring,  nor  too  precise  and  punctual  in  their  times 
of  eating. 

1450.  The  error  which  prevails  on  this  point  is  so 
universal  and  so  inveterate,  it  is  necessary  that  I 
should  speak  of  it  in  strong  terms  of  disapprobation. 
In  most  families  in  our  country,  children,  from  their 
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birth  till  they  go  from  under  maternal  care  and  mis- 
guided fondness,  are  permitted  to  take  food  into  their 
stomachs  at  any  and  every  hour  of  the  day,  just  as  a 
wayward  fancy  or  nervous  restlessness  oi-  capricious 
appetite  shall  dictate.  But  this  is  all  wrong,  decid- 
edly and  cruelly  wrong.  Every  particle  of  aliment 
taken  into  their  stomachs  must  be  digested,  as  well 
as  that  received  into  the  stomachs  of  adults;  and 
their  tender  and  delicately  susceptible  organs,  even 
more  than  those  of  adults,  require  their  proper  time 
for  the  undisturbed  ])erformance  of  their  functions 
and  their  proper  time  for  repose  (1432)  ;  and  to  per- 
form their  functions  healthfully  and  vigorously,  and 
with  least  exhaustion  to  themselves,  those  little 
organs  require  that  every  physiological  advantage 
which  nature  has  provided  for  them,  or  can  supply 
them,  should  be  possessed  ;  and  we  have  seen  how 
beautifully  and  benevolently  God  has  ordained  that 
peculiar  physiological  condition  of  the  stomach,  of 
which  we  have  cognizance  in  the  special  sense  of  hun- 
ger, and  which  indicates  the  alimentary  wants  of  the 
vital  economy,  and  prepares  the  stomach  to  receive 
and  digest  the  proper  supply  of  food  (141C,  1417). 

1457.  Now  then,  if  in  the  fully  developed  and  vigor- 
ous body  of  an  adult  it  is  of  great  importance  that 
strict  regard  should  always  be  had  to  this  physiologi- 
cal condition  of  the  stomach  in  the  reception  of  our 
food  and  times  of  eating,  of  how  much  more  import- 
ance is  it  that  these  things  should  be  attended  to  in 
the  management  of  children,  whose  delicate  systems 
are  easily  disturbed,  and  every  disturbance  of  which 
modifies  in  some  degree  the  very  elements  of  their 
constitution  and  the  development  of  their  bodies  ? 
Depend  upon  it,  it  is  not  easy  to  overstate  the  im- 
portance of  the  strictest  and  most  punctual  regularity 
in  the  times  of  children's  receiving  their  food. 

1458.  From  the  first  hour  of  life,  this  matter  is  of 
the  highest  importance,  in  rearing  and  educating  our 
children.  If  they  be  nursed  or  fed  whenever  they 
are  restless,  or  whenever  an  ignorant  nurse  or  mother 
takes  a  notion  that  they  requii-e  it,  or  be  supplied 
with  food  as  often  as  they  choose  to  ask  for  it,  and  be 
permitted  to  be  swallowing  something  that  requires 
digestion  at  all  hours  of  the  day,  without  the  least 
regard  to  order  or  regularity  as  to  times  of  eating  or 
the  condition  of  the  stomach,  how  can  their  digestive 
oigans  perform  their  functions  without  continual 
disturbance  and  irritation  ?  and  how  can  their  stom- 
achs become  established  in  that  regular  physiological 
habitude  (1421)  which  is  so  essential  to  the  most 
vigorous  and  perfect  performance  of  their  function, 
and  permanent  interests  of  the  vital  economy  ?  And 
if  such  oppressions  and  irritations  of  their  tender 
and  susceptible  organs  be  continually  kept  up,  can  it 
be  surprising  that  they  should  be  restless  and  fretful 
and  frequently  indisposed  ?  or  that  they  should  often 
be  afflicted  with  those  distressing  and  violent  com- 
plaints which  in  so  many  instances  and  so  suddenly 
send  them  to  the  grave,  in  the  very  budding  of  their 
existence  ? 

1459.  They  who  have  never  tried  the  experiment 
of  strictly  regulating  their  children  in  their  times  of 
«ating,  can  have  no  just  conception  of  the  salutary 
and  happy  effects  of  such  a  regulation.  I  repeat  that 
it  should  commence  from  the  very  first  hour  of  life, 
and  continue  so  long  as  our  children  are  under  our 
care ;  and  we  ought  to  endeavor  to  establish  their 
habits  so  firmly  in  childhood,  that  they  will  not  after- 
wards depart  from  them. 

I4G0.  In  the  earliest  stage  of  infancy,  children  un- 
doubtedly require  nourishment  more  frequently  than 
full-grown  people.  Yet  it  is  in  no  degree  less  im- 
portant that  they  should  be  nourished  at  regular  and 
stated  times.  How  often  a  young  infant  needs  to  be 
nourished,  is  a  question  about  which  there  is  some 
difference  of  opinion  among  writers.  But  there  is  no 
reason  to  believe  that  their  little  stomachs  will  dis- 


pose of  a  suitable  portion  of  their  appropriate  food  in 
a  much  shorter  time  than  is  required  fo?  the  stomach 
of  an  older  child  to  digest  the  Lne  kind  'al  ^nt 
and  hence  I  am  confident  that  I  am  perfectly  s^fe  n 
saying  that,  as  a  general  rule,  once  in  three  hours  is 
as  often  as  an  infant  should  be  nourished  And 
mothers  and  nurses  that  are  truly  wise  and  humane 
will  fix  the  hours  of  nursing  with  great  precision 
and  observe  them  with  great  punctuality,  and  thev 
will  be  sure  to  receive  their  reward  in  the  quietness 
and  health  and  cheerfulness  of  their  children  But 
to  nurse  them  every  half  hour  or  every  hour,  till 
their  little  stomachs  become  oppressed  and  irritated 
and  they  tlirow  up  their  food,  which  is  often  in  a 
state  of  acidity,  and  worrv  and  cry  from  the  irritation 
and  distress  thus  caused,  and  then  to  nurse  them 
again  to  stop  their  crying,  is  cruel  beyond  measure, 
tor  It  not  only  distresses  them  for  the  present,  but  it 
IS  blending  with  the  very  elements  of  the  constitution 
the  prmcii)les  of  disease  for  after-life. 

14C1.  When  children  are  old  enough  to  receive 
solid  food,  they  should  either  eat  four  regular  meals 
a-day  at  stated  periods,  from  four  to  five  hours  apart, 
or,  like  adults,  eat  three  regular  meals  a-dav  at  stated 
periods,  six  hours  apart ;  and  with  the  same'regularity 
and  precision,  be  permitted  to  take  a  little  plain  sim- 
pie  food,  or  good  ripe  fruit  of  a  proper  kind,  just 
mid-way  between  their  regular  meals.  This  practice 
may  be  continued  till  they  are  four  or  five  years  old, 
if  they  take  considerable  active  exercise  in  the  open 
air,  and  if  their  regular  meals  be  light.  But  if  their 
habits  are  inactive  and  sedentary  and  studious,  more 
caution  must  be  used  both  in  regard  to  quantity  and 
frequency  of  eating.  Still,  however,  the  grand  point 
which  I  now  wish  to  make  most  prominent  is,  that 
whether  they  eat  at  a  greater  or  less  number  of  times, 
they  should,  as  a  general  rule,  only  eat  at  those  stated 
and  precise  times,  and  never  be  allowed  to  take  a 
morsel  of  food  at  any  other  time.  If  this  rule  were 
strictly  observed,  and  the  meal-times  of  children  pro- 
perly regulated  as  to  frequency,  according  to  their 
age,  activity,  vigor,  etc.,  it  would  save  childhood,  as 
well  as  after-life,  from  an  immense  amount  of  evil 
and  suffering. 

14C2.  Every  one  who  has  the  care  of  children 
ought  to  know  that  if  they  be  permitted  to  eat  very 
frequently  and  with  great  irregularity,  they  will 
very  soon  be  habitually  tormented  with  a  craving 
appetite,  which,  like  the  drunkard's  thirst,  is  the 
more  importunate  and  distressing  the  more  it  is  in- 
dulged. Children  of  such  habits  are  always  far  more 
unhappy  and  fretful  and  ill-tempered  and  unmanage- 
able and  liable  to  disease,  than  they  would  be  if  their 
dietetic  habits  were  properly  regulated.  Some  few  of 
them,  with  good  natural  constitutions,  by  virtue  of 
much  active  exercise  in  the  open  air,  survive  the 
perils  of  such  a  childhood,  and  perhaps  never  realize 
the  bitter  consequences  of  their  early  transgressions, 
till  they  have  attained  to  adult  age,  and  possibly  not 
till  they  have  reached  the  middle  period  of  life  ;  but 
a  large  majority  of  them  are  cut  off  by  disease  in 
some  form  or  other  before  they  are  ten  years  old. 
It  is  therefore  not  kindness,  but  abiding  cruelty,  in 
parents  to  beget  and  pamper  such  an  unhealthy  and 
mischievous  appetite,  which,  like  the  consumption, 
seldom  fails  to  destroy  its  victim,  and  which  children 
of  well-regulated  habits  never  know. 

DIETETIC  REGULARITT  OF  AGED  PEOPLE. 

1463.  Systematic  regularity  and  punctuality  in  re- 
gard to  times  of  eating  are  hardly  less  important  for 
aged  people  than  for  children.  As  old  age  advances, 
there  is  even  in  the  best  ordered  life  a  gradual  abate- 
ment of  the  physiological  powers  of  thesystem  (6'78J  ; 
the  digestive  organs,  with  equal  pace,  diminish  in 
functional  vigor  ;  and  there  is  a  correspondent  dimi- 
nution in  the  alimentary  wants  of  the  vital  economy  ; 
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and  all  the  vital  processes  of  the  system  take  place 
with  slowly  decreasing  energy  and  rapidity.  The 
necessary  conseqnence  is,  that  as  man  becomes  old, 
his  system  is  less  able  to  endure  sudden  and  violent 
changes  of  any  kind,  and  less  able  to  maintain  a 
general  regularity  of  physiological  functions,  when 
there  is  considerable  irregularity  of  voluntary  habits. 
The  stomach  whose  functional  energies  are  impaired 
by  age,  requires  all  the  advantages  which  the  best 
condition  and  circumstances  of  the  system  to  which 
it  belongs  can  alford  it,  in  order  to  perform  its  func- 
tion in  such  a  manner  as  will  best  sustain  the  inter- 
ests of  that  system  ;  and  hence  it  may  almost  be 
asserted  as  a  general  law,  that  great  regularity  of  the 
voluntary  habits  is  essential  to  the  continuance  of 
life  in  old  age ;  and  amongst  the  voluntary  habits, 
there  are  few  of  more  importance  to  the  physiological 
interests  of  the  body  and  the  comfort  of  the  indivi- 
dual in  old  age,  than  systematic  regularity  and  punc- 
tuality in  times  of  eating.  Indeed,  as  I  have  said 
(1420),  there  is  reason  to  believe  that  a  principal 
cause  why  health  is  generally  so  much  less  fluctuat- 
ing after  certain  periods  of  life  than  before,  is  that 
the  physiological  habitudes  of  the  body  are  so  much 
less  disturbed  by  the  irregularities  of  the  voluntary 
habits,  and  especially  those  connected  with  alimenta- 
tion. 

1464.  They  who  love  their  parents,  then,  and  who 
count  it  one  of  the  richest  blessings  of  this  life  to 
have  those  beloved  parents  long  continue  with  them 
in  the  enjoyment  of  health,  the  objects  of  their  grati- 
tude and  affectionate  duty,  should  study  to  do  all  in 
their  power  to  secure  the  utmost  regularity  to  their 
voluntary,  and  especially  their  dietetic  habits. 


LECTUEE  XXIII. 

Quantity  of  food  necessary  to  sustain  the  liuman  body — Exces- 
sive alimentation  may  be  sustained  in  high  health  at  the  immi- 
nent hazard  of  hfe,  during  the  whole  growth  of  the  body — An 
uncommonly  powerful  constitution  may  maintain  health  in  ex- 
cessive alimentation  for  seventy  or  eighty  years  without  actually 
breaking  down  with  disease ;  but  it  always  shortens  life,  predis- 
poses to  disease,  and  almost  invariably  produces  it,  even  in  the 
soundest  bodies,  and  inevitably  where  there  is  a  natural  pre- 
disposition to  it — Particular  effects  of  excessive  alimentation — 
Excessive  alimentation  the  greatest  source  of  evil  to  man — 
Gluttonous  propensity  and  practice  of  man — Difficulty  of  con- 
trolling it — Difficulty  of  laying  down  general  rules  as  to  quan- 
tity— The  only  safe  general  rule  that  can  be  given — Appetite  a 
blind  guide — Quantity  of  food  for  children  and  for  aged  people 
— General  conclusions  in  regard  to  food — Drink,  why  required, 
and  what  kind,  and  how  best  supplied — Thirst,  how  far  a  true 
indication  of  the  want  of  the  vital  economy — Morbid  thirst, 
how  produced,  and  what  it  indicates — Excessive  drinking  of 
water  or  any  other  liquid ;  the  effects — Effects  of  impure  water 
— Mineral  waters,  etc. — How  to  secure  good  water — Pure  stimu- 
lants: salt,  pepper,  mustard,  etc.,  tea,  coffee,  alcoholic  liquors, 
tobacco,  opium,  etc. — ^Their  efFects  on  the  system,  and  the 
generil  delusion  concerning  them. 

QUANTITY  OF  FOOD. 

1465.  In  regard  to  the  quantity  of  food  which  the 
human  body  requires,  there  appears  to  be  far  more 
truth  in  the  speculative  opinions  than  correctness  in 
the  practices  of  the  civilized  portions  of  the  human 
race.  It  is  a  common  saying,  that  it  is  comparatively 
unimportant  what  a  man  eats  or  drinks,  so  that  he  is 
strictly  temperate  in  his  quanlily  ;  and  the  principal 
objection  to  this  proverb  is,  that  it  is  almost  imivers- 
ally  made  to  justify  an  indiscriminate  indulgence  of 
appetite,  rather  than  to  prevent  or  discountenance 
excesses  in  quantity. 

1466.  We  have  seen  (.314)  that  the  matter  of  which 
our  bodies  are  composed  does  not  remain  permanently 
in  its  organic  arrangement  during  our  corporeal  ex- 
istence, but  by  the  two  great  vital  processes  of  com- 
position and  decomposition,  particle  by  particle  of  new 
matter  is  continually  added  to  the  several  structures 
and  substances  of  the  body,  and  particle  by  particle 
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of  old  matter  is  contimiiilly  abstracted  from  the  seve- 
ral structures  and  substances,  and  ultimately  elimi- 
nated from  the  vital  domain  (50G).  It  is  to  sustain 
this  great  process  of  composition,  or  general  function 
of  nutrition,  that  food  is  required  by  the  vital  eco- 
nomy,  and  is  constantly  introduced  into  the  alimen- 
tary cavity,  and  by  the  vital  processes  of  assimilation 
converted  into  chyme,  chyle,  blood,  etc. ;  and  it  is  to 
sustain  the  great  processes  of  decomposition  and  eli- 
mination that  certain  voluntary  and  involuntary  ac- 
tions are  constantly  required. 

1467.  By  the  varying  circumstances  and  habits  of 
individuals,  the  relative  activity  and  vigor  of  the  two 
great  processes  of  composition  and  decomposition  are 
correspondingly  affected  to  a  certain  e.Ktent ;  so  that 
the  general  bulk  of  the  adult  individual  may  be  seve- 
ral pounds  more  or  less,  at  different  times',  consist- 
ently with  the  general  integrity  of  function  in  the 
system.  And  as  it  is  a  physiological  law  of  living 
bodies,  that  each  part  is  nourished  and  sustained  ac- 
cording to  its  duties  and  its  healthy  action  (376,  393), 
so  particular  members  or  parts  of  the  system  may  be 
considerably  more  developed  at  one  time  than  at  ano- 
ther (1019)  ;  but  as  a  general  law  of  the  vital  eco- 
nomy, the  two  great  processes  must  necessarily 
balance  each  other,  within  certain  limits,  or  integrity 
of  function  is  destroyed,  health  impaired,  and  life 
abbreviated  (499). 

1468.  During  the  healthy  growth  of  the  body,  the 
great  process  of  composition  or  general  function  of 
nutrition  is  necessarily  somewhat  in  excess  of  the 
processes  of  decomposition ;  yet  even  at  this  time, 
the  relative  activity  of  the  two  great  processes  is 
strictly  determined  by  the  physiological  integrity  of 
the  system,  according  to  fixed  and  precise  constitu- 
tional laws  ;  so  that  no  considerable  permanent  devi- 
ation can  take  place  without  injuring  the  constitu- 
tion, impairing  health,  and  abbreviating  life.  The 
process  of  composition  may  be  too  rapid  or  too  languid 
for  the  welfare  of  the  constitution.  When  the  con- 
stitution is  vigorous,  however,  excessive  nutrition 
may  take  place  through  the  whole  period  of  growth, 
without  any  distressing  symptoms  of  such  excess  ; 
and  the  individual  may  be  regarded  as  the  personifi- 
cation of  health,  while  at  the  same  time  the  whole 
course  of  his  life  runs  fearfully  close  to  the  line  of 
active  and  violent  disease  (639),  and  he  is,  with  the 
certainty  of  necessity,  abridging  the  period  of  his 
earthly  existence,  and  generating  the  elements  of 
disease,  which  will  sooner  or  later  manifest  themselves 
with  more  or  less  of  violence  and  pain  according  to 
his  subsequent  habits  of  life. 

1469.  After  the  body  has  attained  to  its  full  size, 
or  ceased  to  grow,  there  must  be  a  general  equilibrium 
or  balance  of  action  between  the  great  processes  of 
composition  and  decomposition,  of  incorporation  and 
elimination,  of  ingestion  and  evacuation,  or  all  the 
physiological  interests  of  the  system  must  suffer, 
health  must  be  jeoparded,  and  life  shortened.  The 
bulk  and  weight  of  the  body,  as  I  have  said  (1467), 
may  vary  with  varying  circumstances,  to  a  very 
limited  extent,  consistently  with  the  general  integrity 
of  function  in  the  vital  economy ;  but  no  considerable 
variation  of  this  kind  can  take  place  while  the  proper 
balance  of  action  is  maintained  in  the  system  ;  and, 
therefore,  whenever  the  general  bulk  or  weight  of  the 
body  is  either  considerably  increased  or  diminished 
from  the  perfectly  normal  standard,  it  is  an  infalli- 
ble evidence  of  unbalanced  and  unhealthy  action  in 
the  system,  and  cannot  long  be  continued  without 
serious  detriment  to  the  constitution  and  hazard  of 
life. 

1470.  In  a  healthy  body,  the  general  processes  of 
decomposition  and  elimination  take  place  more  or  less 
rapidly  and  freely,  according  as  the  individual  is 
more  or  less  active  and  athletic  in  his  habits  :  and  as 
a  general  law,  the  assimilating  organs  correspond  in 
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functional  vigor  and  activity ;  and  hence,  as  we  have 
seen  (1439),  the  robust  active  laborer  requires  more 
food  than  the  sedentary  man,  and  can  receive  and 
digest  more  with  ease  and  comfort.  But  in  all  cases, 
if  more  food  is  taken  into  the  alimentary  cavity  than 
is  just  sufficient  to  answer  the  real  alimentary  wants 
of  the  vital  economy  and  balance  the  easy  and  healthy 
action  of  the  decomposing  and  eliminating  organs, 
injury  is  inevitably  done  to  the  system. 

1471.  In  a  vigorous  body,  where  all  the  organs  are 
well  balanced,  and  no  one  of  them  is  predisposed  to 
any  particular  disease,  the  vital  economy  as  a  whole 
applies  its  power  according  to  the  general  or  particular 
demands  of  the  system,  and  this  aggregate  power  of 
the  vital  economy  always  corresponds  with  the  aver- 
age power  of  the  several  organs  composing  the  system 
(1095).  If,  therefore,  in  such  a  state  of  the  system, 
more  nourishment  is  received  into  the  vital  domain 
than  is  really  demanded  by  the  alimentary  wants  of 
the  vital  economy,  the  decomposing  and  eliminating 
organs  will  be  excited  to  proportionably  increased 
action,  so  as  to  preserve  the  general  balance  between 
the  two  great  processes  of  composition  and  decompo- 
sition ;  and  if  the  constitution  is  uncommonly  vigor- 
ous,  and  the  several  organs  well  developed  and  wholly 
free  fi-om  particular  predispositions  to  disease,  and 
the  general  habits  of  the  individual  are  active  and 
invigorating,  and  mainly  favorable  to  physiological 
power  and  health,  excessive  alimentation  may  habi- 
tually take  place  for  forty,  sixty;  or  eighty  years,  and 
perhaps  even  longer,  and  the  general  balance  between 
the  two  great  processes  be  so  perfectly  preserved  by 
the  correspondent  over-working  of  the  decomposing 
and  eliminating  organs,  that  no  consequent  morbid 
resxilts  will  ever  be  experienced,  which  will  determi- 
nately  indicate  their  true  cause,  or  unequivocally  de- 
note an  excessive  alimentation. 

1472.  Hence,  it  is  almost  universally  believed  that 
so  long  as  an  individual  enjoys  health,  he  is  not  in- 
jured by  habitually  eating  more  than  is  really  neces- 
sary for  the  healthy  nourishment  of  his  body  (1245) ; 
but  this  opinion  is  utterly  and  dangerously  false.  It 
is,  indeed,  one  of  the  most  mischievous  errors  enter- 
tained by  the  human  mind.  For  there  is  nothing  in 
nature  more  true,  more  certain,  than  these  proposi- 
tions viz.:    1st,  every  human  being  comes  into 

existence  with  a  determinate  amount  of  constitutional 
stamina,  an  unreplenishable  fund  of  life  (877).  This 
fund  cannot,  by  any  possible  earthly  means,  be  made 
to  meet  the  necessary  expenditures  of  vital  action, 
beyond  a  certain  period ;  but  it  can  be  profligately 
squandered  in  one-fourth  or  one-tenth  part  of  the 
time  which  it  might  'be  made  to  last :  2d,  all  vital 
action  is  necessarily  attended  with  some  expenditure 
of  vital  power  and  waste  of  organized  substance  (376), 
draws  something  from  the  ultimate  and  unreplenish- 
able fund  of  life ;  and  therefore  all  excessive  vital 
action,  all  intensity  of  vital  action  (1099),  increases 
the  expenditure  of  vital  power,  and  necessarily  ab- 
breviates the  duration  of  Ufe ;  and  consequently, 
however  long  the  vital  economy  of  any  human  body 
may  be  able  to  preserve  the  general  balance  of  action 
between  the  composing  and  decomposing  organs,  and 
maintain  the  general  health  of  the  system  under  ex- 
cessive alimentation,  yet  nothing  is  more  certain  than 
that  just  in  proportion  as  the  alimentation  has  ex- 
ceeded the  real  healthy  wants  of  the  vital  economy, 
and  thus  caused  an  unnecessary  expenditure  of  vital 
power  in  the  composition  and  decomposition  of  that 
excessive  matter,  life  has  been  abbreviated,  even 
though  the  individual  die  in  what  is  called  old  age, 
without  a  single  violent  symptom  of  disease.  The 
error  of  opinion  on  this  subject  is  so  general  and  so 
mischievous,  that  I  feel  anxious  to  present  the  truth 
in  the  strongest  possible  light. 

1473.  But  we  have  as  yet  only  contemplated  the 
subject  in  its  most  favorable  view.    The  case  I  have 


presented  is  a  very  extraordinary  one.  It  is  truly 
wonderful  with  what  power,  and  how  long  the  vital 
economy  of  a  vigorous  and  well-organized  body  will 
sustain  and  resist  the  habitual  depredations  it  is  made 
to  endure  from  the  voluntary  errors  of  man  ;  but  it  is 
an  extremely  rare  case  that  there  is  such  a  balance  of 
power  between  the  several  organs,  and  such  a  general 
vigor  of  the  system,  as  will  enable  the  human  body 
in  any  circumstances,  to  maintain  health  under  ex- 
cessive alimentation  till  the  constitution  is  prema- 
tnrely  worn  out,  and  death  results  from  the  exhaus- 
tion of  the  vital  powers,  in  what  we  call  old  age.  For 
it  is  a  necessary  law  of  living  bodies,  that  always  in 
proportion  to  the  excess  of  vital  action  is  the  danger 
of  disease;  and,  therefore,  even  the  best  constituted 
and  almost  vigorous  bodies  not  only  hasten  the  ex- 
penditure of  the  vital  powers  of  the  constitution  by 
excessive  alimentation,  and  thus  tend  to  an  untimely 
exhaustion  of  the  fund  of  life,  but  alwavs  of  necessity 
proportionately  increase  the  danger  of  'disease  and  of 
breaking  down  and  destroying  the  constitution  by 
violence,  even  long  before  its  natural  energies  are  ex- 
hausted. Hence,  millions  of  human  beings  perish 
by  disease,  in  all  periods  of  life,  from  excessive  ali- 
mentation and  other  causes,  where  one  man  is  ena- 
bled to  maintain  health  under  the  action  of  such 
causes,  till  he  dies  from  the  exhaustion  of  his  vital 
powers. 

1474.  Moreover,  it  is  a  very  important  considera- 
tion that  in  the  present  state  of  things,  few  human 
beings  come  into  existence  with  all  their  organs 
equally  well  developed  and  free  from  predispositions 
of  every  kind.  On  the  contrary,  there  is  in  almost 
every  individual  some  inequality  of  development  and 
physiological  power  in  the  organs  of  his  system,  some 
hereditary  taint,  some  unhappy  predisposition  to  dis- 
ease. In  all  such  cases,  of  necessity,  the  aggregate 
power  of  the  vital  economy  as  a  whole,  to  bear  up 
under  habitual  oppressions  and  depredations,  corres- 
ponds not  with  the  vigor  of  the  strongest  organ,  but 
with  the  physiological  ability  of  the  weakest  organ  in 
the  system.  Thus,  if  an  individual  has  a  very  vigor- 
ous stomach  and  very  weak  lungs,  the  power  of  his 
vital  economy  as  a  whole  to  maintain  health  under 
excessive  alimentation,  is  not  equal  to  an  average 
of  the  physiological  ability  of  his  stomach,  but  to  an 
average  of  that  of  his  lungs  ;  and  if  he  goes  beyond 
this  he  will  inevitably  break  down  and  destroy  his 
lungs,  and  thus  his  hfe  (oil).  Hence,  it  is  a  general 
physiological  law  of  the  human  body,  that  the  power 
of  the  vital  economy  to  maintain  health  under  ex- 
cessive alimentation,  and  all  other  excesses  and  causes 
that  act  on  the  system  in  the  same  general  manner, 
always  corresponds  with  the  physiological  ability  of 
the  weakest  organ  in  the  system  (1095). 

1475.  Excessive  alimentation,  then,  always  and  in- 
evitably shortens  life  and  tends  to  produce  disease. 
If  the  general  organization  and  constitutional  power 
of  the  system  and  the  voluntary  habits  of  the  indivi- 
dual are  such  as  to  enable  the  vital  economy  to  keep 
up  the  general  balance  of  action  and  maintain  health 
under  habitually  excessive  alimentation,  so  that  no 
distressing  symptoms  are  experienced,  still,  as  we  have 
seen  (1472),  it  is  always  and  necessarily  true  that 
the  vital  powers  of  the  constitution  are  expended  with 
a  rapidity  proportionate  to  the  excess,  and  life  is  cor- 
respondingly abbreviated  (877).  B^it  this,  we  have 
seen  (1473),  cannot  take  place  without  comraensu- 
rately  increasing  the  liability  to  disease.  Excessive 
alimentation  causes  an  overworking  of  all  the  organs 
concerned  in  the  general  function  of  nutrition,  as 
well  as  those  employed  in  the  general  function  of  de- 
composition and  elimination,  and  consequently  every 
organ  concerned  in  the  general  economy  of  organic 
life  is  over-taxed,  and  kept,  as  it  were,  in  a  state  of 
preternatural  action.  The  whole  vascular  system, 
including  all  the  blood-vessels  (313)  and  lymphatics 
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(385),  is  over-distended,  and  made  to  perform  exces- 
sive labor. 

1470".  If  all  the  organs  of  the  body  are  equally- 
well  developed  and  well  balanced  in  physiological 
power,  which  is  extremely  rare  (1474),  the  system 
will  hold  on  in  health  with  wonderful  energy, 
till  some  other  cause  supervenes  to  break  down 
some  particular  organ,  or  produce  morbid  action 
in  some  particular  part.  A  sudden  exposure  to 
cold  when  the  vessels  of  the  lungs  are  all  over- 
distended,  may  cause  such  a  reduction  of  the  power 
of  those  vessels  as  will  render  them  unable  to  press 
on  their  contents,  and  engorgement  will  ensue; 
this  will  cause  a  rallying  of  the  vital  forces  to  relieve 
the  parts ;  increased  action  and  temperature  will 
take  place,  and  there  will  be  extreme  danger  of  in- 
flammation, change  of  structure,  and  fatal  pulmonary 
consumption.  Or  perhaps,  instead  of  the  lungs,  the 
pleura  (170)  or  pericardium  (308)  or  liver  or  some 
other  internal  organ  may  become  the  seat  of  disease. 
And  instead  of  exposure  to  cold,  some  excess  in  vol- 
untary action,  some  violent  effort,  excessive  labor, 
etc.,  may  affect  some  particular  part  more  than  the 
rest  of  the  body,  and  thus  determine  the  locality  and 
character  of  the  disease.  Or  excessive  mental  action, 
anxiety,  despondency,  grief,  anger,  fear,  or  some 
other  passion,  may  be  sufficient  in  such  an  over-taxed 
state  of  the  system  to  induce  local  or  general  dis- 
ease. But  if  no  adventitious  cause  comes  in  to  induce 
sudden  and  violent  disease,  either  local  or  general, 
the  continual  over-working  of  the  system  will  almost 
inevitably  exhaust,  debilitate,  and  relax  some  par- 
ticular organ  or  apparatus  of  organs,  so  as  to  destroy 
the  balance  of  action  in  the  vital  economy,  and  thus 
gradually  lead  to  chronic  and  perhaps  acute  disease. 
The  vessels  of  the  brain  may  become  relaxed  and  en- 
larged, and  this  may  result  in  apoplexy  or  dropsy  of 
the  brain;  or  by  the  same  means,  pulmonary  apo- 
plexy may  take  place  ;  or  the  kidneys,  liver,  or  some 
other  gland  may  break  down  ;  or  a  general  debility 
and  atony  of  the  decomposing  and  eliminating  organs 
may  result ;  and  the  vital  economy,  finding  itself 
unable  to  keep  up  the  balance  of  action  in  the  system, 
by  healthfully  disposing  of  the  excessive  aliment  as 
fast  as  it  is  received,  may  resort  to  the  last  temporary 
expedient  in  its  power  for  the  present  preservation 
of  life  and  health,  and  deposite  its  excessive  mat- 
ter in  a  partially  assimilated  state  in  the  loose  cellu- 
lar tissue,  in  the  manner  we  have  already  contemplated 
(498 — 501),  and  thus,  as  it  were,  create  a  great 
swamp  or  morass  of  crude,  fatty,  and  watery  mat- 
ter, for  the  common  drainage  and  common  safety 
of  the  vital  domain, 

1477.  This  diseased  action  may  lead  to  general  cor- 
pulence  and  obesity,  and  keep  up  the  functional 
power  and  activity  of  the  digestive  organs,  at  the  con- 
tinual and  imminent  risk  of  sudden  death  from  con- 
gestion or  apoplexy  in  the  brain  or  some  other  impor- 
tant organ;  or  it  may  result  in  local  or  general 
dropsy,  and  thus  terminate  life.  Or  if  the  decompos- 
ing and  eliminating  organs  hold  out  and  keep  pace 
in  function  with  the  excesses  of  alimentation,  the  di- 
gestive or  some  other  of  the  assimilating  organs  will 
sooner  or  later  almost  certainly  break  down,  and  thus 
chronic  or  acute  disease  of  the  most  distressing  kind 
will  be  induced. 

1478.  But  when,  as  is  almost  universally  the  case 
in  the  present  state  of  the  human  race  (1474),  the 
organs  are  not  equally  developed  and  powerful,  but 
the  brain,  stomach,  lungs,  liver,  kidneys,  or  some 
other  organ  or  part  of  the  system  is  constitutionally 
weak  and  predisposed  to  disease,  then,  unless  the  par- 
ticular  circumstances  and  habits  of  the  individual  are 
such  as  to  cause  a  special  morbid  determination  to 
some  other  part,  habitually  excessive  alimentatioij 
will  inevitably,  sooner  or  later,  break  down  the  organ 
or  part  which  is  naturally  the  most  feeble,  and  develop 


its  predisposition  into  active  disease  ;  and  when  any 
organ  is  thus  broken  down  and  brought  into  a  morbid 
condition,  the  standard  of  excess  in  regard  to  alimen- 
tation  is  altered.  Instead  of  being  more  than  the 
general  vigor  of  the  healthy  system  requires,  it  is  now 
more  than  the  diseased  organ  can  bear  (1095).  For 
when  disease  is  once  established  in  such  an  organ  by 
such  a  cause,  so  long  as  the  alimentary  matter  re- 
ceived into  the  digestive  organs  is  more  than  the  good 
of  the  diseased  organ  requires,  that  organ  will  be  kept 
in  a  diseased  state  by  excessive  alimentation,  unless 
indeed  a  more  active  disease  should  be  induced  in 
some  other  organ.  Thus,  by  excessive  alimentation, 
chronic  disease,  and  often  of  the  most  distressing  kind, 
is  produced  and  kept  up  for  years  in  the  brain,  eyes, 
ears,  nose,  mouth,  throat,  lungs,  stomach,  intestines, 
liver,  kidneys,  skin,'  nerves,  muscles,  bones,  or  some 
other  organ  or  part,  and  perhaps  finally  terminates  in 
premature  death ;  and  all  the  time  the  deluded  suf- 
ferer is  resorting  to  every  conceivable  remedy  but  the 
true  one,  and  dosing  himself  with  every  species  of 
drugs  and  medicines  that  human  science  and  ingenu- 
ity can  devise  and  that  empiricism  can  employ,  and  as 
continually  cherishing  his  disease  and  perpetuating 
his  suiferings  by  excessive  alimentation  or  by  over- 
eating (611). 

1479.  It  is  therefore  beyond  all  question  true,  that 
in  all  countries  where  human  aliment  is  abundant  and 
easily  procured,  gluttony  or  excessive  alimentation  is 
decidedly  the  greatest  source  of  disease  and  suffering 
and  premature  death  to  man  !  '  Excess  in  drinking,' 
said  Hippocrates,  more  than  two  thousand  years  ago, 
'  is  almost  as  bad  as  excess  in  eating,' — ^and  the  state- 
ment has  remained  true  from  that  day  to  the  present, 

 nay,  from  the  first  transgression  in  Eden  to  this 

hour  !  Intoxicating  liquors  and  substances,  jvith  all 
their  fearful  energy  to  destroy,  and  all  the  tremendous 
evils  they  have  done — and  surely  they  are  great,  ter- 
ribly great ! — have  still  caused  less  disease  and  pain 
and  untimely  death  in  the  human  family,  than  errors 
in  the  quantity  and  quality  of  food  !  A  drunkard 
sometimes,  though  very  rarely,  reaches  old  age ;  a 
glutton  never  does  (1310). 

1480.  If  man  were  in  all  respects  as  strictly  obedi- 
ent to  the  physiological  laws  of  his  nature  as  other 
animals  in  a  truly  natural  state,  he  would  be  no  more 
gluttonously  inclined,  but  would  be  safely  guided  and 
governed  by  his  instincts  in  regard  to  kinds  and  quan- 
tities of  food  (1417).  But  physiologically  depraved 
as  man  universally  is,  if  he  leaves  himself  to  the 
guidance  and  control  of  appetite (1422),  he  will  almost 
inevitably  run  into  excess ;  and  hence  the  universal 
fact,  that  where  man  has  the  means  of  aUmentary  in- 
dulgence,  he  habitually  takes  more  food  than  is  con- 
sistent with  the  highest  physiological  and  psychologi- 
cal interests  of  his  nature, — more  than  is  compatible 
with  the  greatest  vigor  and  sprightliness  and  longev- 
ity of  body,  or  with  the  greatest  serenity  and  happi- 
ness of  mind,  or  with  the  greatest  degree  of  intellec- 
tual activity  and  power,  or  the  most  exalted  moral 
purity  and  goodness. 

1481.  In  the  present  state  of  the  world,  a  large 
portion  of  the  human  family  are  restrained  by  neces- 
sity from  habitual  gluttony ;  yet  the  most  ill-fed  in- 
habitant of  Europe  or  of  Asia  needs  but  the  means 
and  opportunity  to  prove  that  he  is  in  this  respect  a 
human  being.  In  our  country,  therefore,  where  there 
is  an  almost  unlimited  abundance  of  human  aliment, 
and  where  every  one  of  correct  habits  can  be  bounti- 
fully supplied,  nothing  but  self-restraint  can  keep  the 
people  from  gluttonous  excess.  But  hitherto  they 
have  not  been  sufficiently  aware  of  the  importance  of 
such  self-restraint,  and  consequently  they  have  run  to 
great  excess.  The  people  of  the  United  States,  as  a 
body,  probably  eat  twice  as  much  food  as  is  consistent 
with  the  highest  well-being  of  their  nature ;  and  it  is 
probably  true,  as  I  have  before  observed  (795),  that 
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the  people  of  New  England,  as  a  general  fact,  are 
habitually  more  gluttonous  than  any  other  portion  of 
the  human  family,  because  they  have  the  means,  the 
opportunities,  and  the  greatest  temptations  to  be  so. 

1482.  Still  the  evil  itself  is  not  greater  than  the 
difficulty  of  regulating  the  dietetic  habits  of  man  in 
regard  to  the  quantity  of  his  food.  In  the  first  place, 
it  is  impossible  to  ascertain  the  precise  quantity  which 
man,  in  all  the  diversities  of  human  circumstances 
and  conditions,  requires ;  and  in  the  second  place,  it 
is  almost  equally  impossible  to  induce  him  to  govern 
himself  by  any  well-ascertained  principles  in  relation 
to  this  point,  with  sufficient  integrity  to  be  habitually 
temperate  in  the  quantity  of  his  food. 

1483.  Some  writers  on  diet  have  laid  down  precise 
rules,  and  given  the  exact  weight  and  measure  by 
which  man  should  govern  himself  in  regard  to  quan- 
tity. But  this  I  shall  not  attempt  to  do.  I  can  only 
say,  as  I  have  said,  that  the  universal  and  powerful 
propensity  of  man  is  always  to  excess ;  and  more  es- 
pecially in  civic  life,  where  artificial  preparations  of 
food  serve  both  to  create  and  to  provoke  a  morbid  ap- 
petite (1407);  and  that  excessive  alimentation,  or  over- 
eating, is  beyond  all  qtiestion  decidedly  the  greatest 
source  of  disease  and  sufl^ering  and  untimely  death  to 
man,  in  every  portion  of  the  world  where  the  alimen- 
tary supplies  are  abundant  (1479).  And  hence  it  is 
of  the  utmost  imi)ortance  for  every  one  to  guard  con- 
tinually and  rigorously  against  this  propensity.  How- 
ever correct  the  quality  of  our  food  may  be,  if  we 
habitually  over-eat,  our  whole  nature  is  injured,  and 
always  in  proportion  to  our  excess.  Indeed  it  is,  as  a 
general  rule,  strictly  true,  that  a  correct  quantity  of  a 
less  ivholesome  aliment  is  better  for  man,  than  an  exces- 
sivehj  small  or  an  excessively  large  quantity  of  a  more 
wholesome  aliment.  So  far  as  health  and  longevity  are 
considertBd,  therefore,  it  is  incomparably  better  for 
man  to  subsist  on  a  correct  quantity  of  vegetable  and 
animal  food,  properly  prepared,  than  habitually  to 
indulge  in  an  excessive  quantity  of  pure  vegetable 
food  of  the  best  kind,  and  prepared  in  the  best  man- 
ner ;  and  the  difference  is  still  greater  if  the  vegeta- 
ble food  is  viciously  prepared.  And  it  is  solely  from 
the  want  of  a  proper  regard  to  this  important  truth, 
that  many  have  been  unsuccessful  in  their  experiment 
who  have  attempted  to  live  exclusively  on  vegetable 
food. 

1484.  In  fact,  the  propensity  to  over-eat  is  far  the 
most  incorrigible  evil  with  which  we  have  to  grapple  in 
attempting  to  reform  the  dietetic  habits  of  the  human 
race.  Because  it  is  so  difficult,  in  the  first  place,  to 
convince  mankind  of  the  importance  of  it ;  and  be- 
cause it  is  yet  more  difficult,  in  the  second  place,  for 
man  when  fully  convinced  to  govern  himself  accord- 
ing to  his  own  convictions,  while  surrounded  by  con- 
tinual temptations  and  impelled  by  a  treacherous 
appetite.  But  it  is  in  vain,  utterly  in  vain  to  hope 
for  any  considerable  improvement  in  the  condition  of 
man,  unless  some  means  can  be  adopted  by  which  he 
can  he  induced,  as  a  free  moral  agent,  habitually  to 
restrain  himself  from  excessive  alimentation  (1316). 

QUANTITY  OF  FOOD. 

1485.  It  is,  however,  impossible  to  state  any  par- 
ticular quantity  of  food  which  would  be  best  for  every 
one,  of  every  age  and  situation  and  condition.  The 
active,  vigorous,  laboring  man  of  middle  age,  requires 
more  food  than  a  child  or  an  old  man,  and  more  than 
a  sedentary  or  studious  or  feeble  man  of  the  same  age ; 
and  the  same  individual  requires  more  food  under 
some  circumstances  than  under  others.  As  a  general 
rule,  the  quantity  of  our  food  should,  within  certain 
limits,  be  proportionate  to  the  amount  of  our  active 
exercise  (1439) ;  yet  the  most  athletic  and  active 
laboring  man  is,  in  our  country,  constantly  in  danger 
of  taking  too  much  food.  Indeed  it  is  unquestionably 
true,  that  at  least  ninety-nine  of  the  farmers  and 


other  laboring  men  of  New  England  are  prematurely 
worn  out  and  broken  down  by  over-eating,  where  one 
is  thus  affected  by  excessive  labor  or  hard  work  (795). 
A  very  small  quantity  of  good  farinaceous  food  is  suf- 
ficient to  supply  the  alimentary  wants  of  the  vital 
economy  even  of  the  most  robust  body  of  an  active 
laborer  ;  and  all  that  exceeds  the  proper  supply  of 
those  wants  necessarily  oppresses  the  organs,  dimin- 
ishes the  muscular  power,  and  serves  to  impair  and 
wear  out  and  break  down  all  the  energies  of  the  sys- 
tem. The  laboring  class,  however,  probably  suffer 
less  than  the  other  portions  of  society  from  excessive 
alimentation. 

148C.  The  only  general  rule  I  can  give  in  regard 
to  the  quantity  of  food  proper  for  man,  therefore,  is 
tliip  t— Let  every  one  consider  that  excessix^e  alimen- 
tation  is  one  of  the  greatest  sources  of  evil  to  the  hu- 
man family  in  civic  life  (1479) ;  and  that  every  mem- 
ber of  society  has  a  continual  and  powerful  tendency 
to  this  excess  (1480)  ;  and,  therefore,  that  every  indi- 
vidual  should,  as  a  general  rule,  restrain  himself  to  the 
smallest  quantity  which  he  finds  from  careful  investiga- 
tion and  enlightened  experience  aiid  observation  will 
fully  meet  the  alimentary  wants  of  the  vital  economy  of 
his  system,  knowing  that  whatsoever  is  more  than  this 
is  evil !  And  let  every  one  remember  also,  that,  as  a 
general  rule  in  civic  life,  there  cannot  be  a  blinder 
guide,  in  regard  to  quantity  of  food,  than  appetite,  and 
he  that  follows  it  will  surely  be  led  into  excess  ;  for 
the  most^  athletic  and  active  laborer  cannot  habitually 
eat  artificially  prepared  food,  even  of  the  simplest  and 
plainest  kind,  till  his  appetite  is  perfectly  satisfied, 
without  sooner  or  later  experiencing  serious  evils  from 
excessive  alimentation  ;  and  if  this  is  true  of  the  robust 
active  laborer,  to  a  much  greater  extent  it  is  true  of 
the  inactive  and  sedentary  and  studious  and  feeble. 

1487.  It  is  a  humiliating  truth,  that  much  the 
greatest,  and  indeed  almost  the  only  real,  difficulty 
experienced  by  those  who,  after  having  grown  up  in 
the  gluttonous  habits  of  society,  and  perhaps  destroj'ed 
their  health  mainly  by  over-eating,  as  a  last  resort 
adopt  the  mode  of  living  inculcated  in  my  lectures, 
is  that  of  resisting  the  propensity  to  eat  more  than  is 
compatible  with  the  welfare  of  their  nature  (1484). 
The  sense  of  taste  being  greatly  redeemed  from  its 
depravity  (701)  and  restored  to  much  of  its  natural 
purity  and  delicate  susceptibility  (698),  and  the  food 
being  simple  and  such  as  is  best  adapted  not  only  to 
supply  the  alimentary  wants  of  the  body  (758),  but 
also  to  afford  the  highest  gustatory  enjoyment  (703), 
they  relish  it  so  well  and  enjoy  it  so  much,  that  it  re- 
quires the  most  perfect  self-control  to  be  able  at  all 
times  to  refrain  from  overstepping  the  bounds  of  tem- 
perance in  quantity  ;  and  hence  it  is  the  most  insur- 
mountable obstacle  in  the  way  of  the  practical  success 
of  the  dietetic  principles  which  I  teach,  and  especially 
in  their  application  to  adults,  or  those  whose  habits 
have  been  established  in  the  ordinary  mode  of  living. 
Thus  far  in  the  great  experiment  it  is  certain  that 
excessive  alimentation  or  over-eating  has  been  the 
grand  cause  of  failure  with  a  large  majority  of  those 
who  have  been  unsuccessful  adventurers  in  the  diet- 
etic system  which  I  advocate. 

1488.  I  say  again,  therefore  (148C J,  that  it  is  not 
possible  for  me  to  lay  down  a  more  perfect  general 
rule  for  all  persons  in  all  circumstances  and  condi- 
tions, than  that  every  individtial  should  restrain  him- 
self to  the  smallest  quantity  of  food  which  he  finds  from 
careful  investigation  and  enlightened  experience  and 
observation  will  fully  meet  the  alimentary  tcanls  of  the 
vital  economy  of  his  system  ;  and  in  ascertaining  this 
point,  he  is  not  to  be  governed  by  his  feelings  during 
a  few  of  the  first  days  or  even  weeks  of  his  experi- 
ment, nor  yet  by  the  testimony  of  the  scales  or 
steelyards ;  for  it  will  often  happen  that  a  regimen 
under  which  an  individual  will  feel  very  uncomfort- 
able for  a  while  at  first,  and  lose  several  pounds  in 


SCIENCE  OF  HUMAN  LIFE.  •  259 


weight,  will  in  the  end,  after  his  system  has  become 
accustomed  to  it,  not  only  remove  all  of  his  uncom- 
fortable feelings  and  restore  his  former  weight,  but  in 
every  respect  greatly  improve  his  health  and  strength, 
and  the  condition  of  all  his  faculties. 

1489.  In  some  cases  of  disease  it  will  often  be  found 
necessary  for  the  invalid  to  limit  himself  to  the  small- 
est quantity  of  food  that  will  prevent  actual  starva- 
tion. '  The  moi-e  you  nourish  a  diseased  body,'  said 
Hippocrates,  '  the  worse  you  make  it and  this,  in 
almost  every  instance,  is  strictly  true.  Yet  when 
such  a  retrenchment  is  first  commenced,  the  patient 
will  often  feel  exceedingly  uncomfortable,  and  perhaps 
imagine  that  all  his  symptoms  are  really  becoming 
more  violent  and  dangerous.  But  such  things  should 
by  no  means  discourage  him,  if  he  is  following  the 
advice  of  a  truly  enlightened  physician. 

1490.  If  at  any  time,  however,  an  individual,  in 
any  condition  and  circumstances,  finds  that  he  has 
indulged  to  excess  in  the  quantity  of  his  food,  let  him 
take  warning  from  the  first  indications,  and  imme- 
diately retrench  ;  or  if  he  has  already  gone  so  far  as 
to  have  brought  on  unpleasant  symptoms  of  indiges- 
tion  or  other  difficulties  (1452),  such  as  acidity  of  the 
stomach,  eructations,  headache,  or  pain  in  any  other 
part,  or  a  general  langor  and  disquietude,  let  him 
lose  a  meal,  or  even  fast  a  day,  and  always  after  such 
a  fast  return  to  his  usual  meals  with  great  caution, 
eating  very  lightly  for  a  day  or  two  ;  and  in  this 
manner,  with  proper  exercise,  he  will  throw  off  every 
unpleasant  symptom,  and  prevent  disease.  Acidity 
of  stomach  may  always  be  completely  relieved  in  this 
way ;  and  so  may  almost  every  other  disagreeable 
and  painful  feeling  and  disorder,  if  taken  in  proper 
time. 

QUANTITY  OF  FOOD  PROPEU  FOR  CHILDREIT. 

1491.  Children  in  civic  life,  even  when  their  diet  is 
of  the  simplest  and  plainest  kind,  are  always  strongly 
inclined  to  take  more  food  than  is  good  for  them ; 
and  when  they  are  allowed  to  indulge  in  all  the  vari- 
ety of  culinary  preparations,  they  are  sure  to  run 
into  great  excess,  and  thus  either  cut  themselves  olF 
in  very  early  life,  or  lay  the  foundations  for  distressing 
chronic  disease  in  future  years.  While  their  bodies 
are  growing,  it  is  true  that  they  require  more  aliment 
than  they  otherwise  would  (1468);  still,  however, 
they  are  in  constant  danger  of  excess,  and  therefore 
continual  restraint  isnecessary ;  for,  as  I  have  already 
stated  (1453),  though  convulsions  or  other  distressing 
symptoms  may  not  immediately  follow  every  instance 
of  dietetic  error,  yet  the  efi^ects  of  these  errors  are 
none  the  less  certain  ;  and  though  judgment  is  not 
visited  immediately  upon  the  transgressor,  it  will 
inevitably  come,  sooner  or  later. 

1492.  While  children  nurse  (1458),  they  should, 
as  a  general  rule,  be  confined,  at  least  till  near  the 
time  they  are  weaned,  to  the  natural  food  which  the 
mother  or  nurse  affords.  And  if  from  any  cause, 
other  food  be  found  necessary  before  that  time,  the 
very  best  substitute  for  the  mother's  nourishment  is 
thus  prepared.  Take  some  good  wheat  and  wash  it 
clean  and  dry  it,  and  let  it  be  finely  ground  without 
bolting ;  then,  with  about  a  table-spoonful  of  this 
meal  and  a  pint  of  pure  water,  make  a  thin  gruel, 
which  should  be  boiled  about  fifteen  minutes,  and 
then  about  a  pint  of  good  new  milk  fresh  from  the 
cow  should  be  added  ;  and  this  milk  should  if  possible 
be  always  from  the  same  young  healthy  cow,  which 
is  kept  on  good  hay  or  grass  (1296).  The  food  thus 
prepared  and  taken  in  moderate  quantities  after  the 
child  is  three  months  old,  will  have  the  happiest 
effect  on  its  little  body,  and  may  be  continued  till  it 
is  old  enough  to  take  regular  meals  of  solid  aliment. 
Pap  made  of  superfine  flour,  sago,  arrowroot,  etc.,  is 
decidedly  less  wholesome. 

1493.  When  children  are  weaned  (1294),  good 


coarse  wheaten  bread  and  a  portion  of  good  new  milk 
diluted  with  about  half  as  much  boiling  water  or  pure 
soft  water,  together  with  a  proper  supply  of  good  ripe 
fruit  in  its  season,  should  mainly  constitute  their  diet. 
Rice,  Indian  corn,  rye,  peas,  beans,  potatoes,  and 
other  vegetables,  plainly  and  simply  prepared,  so  as 
to  secure  as  far  as  possible  full  mastication,  may  also 
be  allowed  them  as  their  years  increase ;  but  every 
judicious  measure  should  be  taken  to  cause  them, 
with  the  least  possible  appearance  of  authoritative 
restraint,  to  limit  themselves  to  such  a  quantity  of 
food  at  each  meal  as  is  compatible  with  the  permanent 
welfare  of  their  whole  nature.  Every  thing  stimulat- 
ing and  heating,  both  in  their  food  and  drink,  should 
be  carefully  avoided.  Children  should  on  no  account, 
except  from  necessity  to  avoid  actual  starvation,  be 
allowed  to  taste  of  flesh  (1253)  ;  and  still  more  care- 
fully should  they  be  guarded  against  alcoholic  and 
narcotic  stimulants  of  every  kind.  Their  only  drink 
should  be  water  ;  and  that,  as  far  as  possible,  should 
always  be  pure  and  perfectly  soft.  They  will  how- 
ever require  very  little  drink,  if  all  their  dietetic 
habits  are  correct, 

1494.  If  these  and  other  directions  which  I  have 
given  and  shall  give  concerning  children  are  properly 
observed,  parents  will  never  have  reason  to  complain 
of  the  evil  efl^ects  of  an  exclusively  vegetable  diet 
(1254),  nor  have  occasion  to  resort  to  the  unnatural 
and  monstrous  practice  of  feeding  their  children  with 
flesh  and  wine  and  other  stimulating  and  poisonous 
substances  in  order  to  '  invigorate  their  systems.'  And 
it  is  most  certain  that  parents  cannot  well  be  too  care- 
ful about  the  dietetic  habits  of  their  children.  Their 
prosperity  and  happiness  daring  their  whole  existence, 
here  and  hereafter,  are  intimately  connected  with 
these  things  ;  and  the  christian  mother  who  makes 
the  table  a  snare  to  her  offspring,  is  in  reality  far 
more  cruel  than  the  benighted  heathen  mother  who 
buries  her  children  alive,  and  with  her  own  feet 
treads  down  the  smothering  earth  upon  them  in  their 
graves. 

1495.  Parents  !  if  you  truly  desire  that  your  child- 
ren should  live  and  be  permanently  healthy  and  use- 
ful and  happy  in  life,  and  blessed  for  ever,  see  that 
their  food  be  of  a  proper  qualit}',  and  plainly  and 
simply  prepared  ;  and  that  they  be  regular  in  their 
times  of  eating,  and  eat  no  more  than  the  healthy 
nourishment  and  growth  of  their  bodies  require  ;  and 
in  regulating  these  points,  always  keep  in  view  their 
age  and  circumstances,  their  habits  of  active  exercise, 
of  study,  confinement,  etc.  (1461). 

QUANTITY  OF  FOOD  PROPER  FOR  AGED  PEOPLE. 

1496.  I  have  said  (1463)  that  in  the  best  ordered 
life,  the  physiological  powers  of  the  body  gradually 
decline  as  old  age  advances,  and  that  the  functional 
energies  of  the  digestive  organs  and  the  alimentary 
wants  of  the  vital  economy  suffer  a  correspondent 
diminution.  Consequently,  man  requires  less  food  in 
old  age  than  in  the  meridian  of  life,  and  it  is  more 
immediately  essential  to  his  health  and  comfort  that 
his  foodshould  be  plain  and  simple  and  unstimulating. 
Nothing  can  be  more  false  than  the  abominable  pro- 
verb that  '  wine  is  the  old  man's  milk.''  It  is  always 
the  bane  of  every  man  that  drinks  it ;  and  the  old 
man  has  less  vital  power  to  resist  and  repair  its  dele- 
terious effects,  than  one  in  the  vigor  of  meridian 
days ;  hence,  if  a  man  has  used  it  ever  so  long,  when 
he  begins  to  approach  old  age,  if  he  would  prolong 
his  life  in  health  and  serenity,  and  the  possession  of 
all  his  faculties,  and  have  his  last  days  his  best  days, 
he  must  entirely  abandon  every  intoxicating  drink 
and  substance,  and  with  great  regularity  in  regard  to 
times  of  eating,  confine  himself  wholly  to  a  plain 
simple  vegetable  diet,  gradually  diminishing  his 
quantity  of  food  as  the  physiological  powers  of  his 
body  slowly  decline.    He  who  regfularly  and  wisely 
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pursues  such  a  course,  will  never  sink  into  that  miser- 
able dotage  in  which  the  sou],  with  all  its  faculties, 
seems  to  become  extinct  or  completely  sepulchred  in 
the  living  body,  and  in  which  even' the  animal  in- 
stincts are  so  nearly  obliterated  that  they  are  no 
longer  capable  of  discharging  their  duties  to  the  do- 
main of  organic  life  ;  but  the  surviving  carcass,  like 
a  monster  born  without  a  brain,  is  left  to  the  care  of 
impatient  and  loathing  offspring,  or  the  hireling  and 
heartless  attention  and  service  of  others  ;  but  his  will 
be  '  a  green  old  age,'  healthful  and  serene  and  intel- 
ligent and  cheerful,  and  capable  of  natural  and  intel- 
lectual and  moral  enjoyment  to  the  last  (678).  And 
when  his  constitutional  fund  of  life  is  expended,  he 
will  calmly  expire  without  an  agony  or  struggle,  like 
one  who  falls  asleep  in  the  sweet  tranquility  of  his 
soul. 

14!)7.  O  ye  whose  pious  hearts  are  ardent  in  your 
love  for  your  aged  parents,  who  feel  it  one  of  the  most 
grateful  privileges  of  your  lives  that  you  may  be  per- 
mitted to  return  to  them  something  of  the  attention 
and  kindness  you  have  received  from  them,  and  who 
fervently  desire  that  they  may  long  continue  to  enjoy 
your  dutifuluess  and  to 'bless' your  board  and  house- 
hold by  their  patriarchal  presence  and  influence  and 
ripened  council,  I  solemnly  charge  you  not  to  destroy 
them  and  afflict  yourselves  by  a  luxurious  table,  but 
spare  no  pains  to  provide  for  them  a  plain  and  simple 
diet  of  the  very  best  and  most  wholesome  quality, 
and  to  secure  tlie  greatest  regularity  to  all  their 
habits,  and  be  assured  you  will  not  lose  your  reward. 

1498.  On  the  whole,  then,  the  food  of  man  should 
always  be  plain  and  simple,  and  all  the  artificial  pre- 
parations should  be  made  as  consistent  as  possible 
with  the  laws  of  constitution  and  relation  established 
in  his  nature,  or  with  his  organization  and  physiolo- 
gical properties  and  powers  (1310,  ei  seq.). 

1499.  The  quantity  of  his  aliment  should  never 
exceed  the  real  wants  of  his  vital  economy,  and  his 
meals  should  always  be  taken  at  regular  and  stated 
periods ;  and  when  at  any  time  he  perceives  the 
symptoms  of  excessive  alimentation,  he  should  either 
immediately  retrench  in  quantity,  or  omit  a  meal,  or 
fast  a  day,  and  then  return  with  great  moderation  to 
his  regular  meals. 

1500.  He  should  always  be  careful  to  masticate  or 
chew  his  food  very  fully,  and  completely  reduce  it  to 
fine  particles  in  his  mouth,  and  mix  it  freely  with  the 
salivary  fluid  before  he  swallows  it ;  for  all  masses  of 
unchewed  food  in  the  stomach  very  slowly  digest, 
and  always  tend  to  worry  and  irritate  that  organ  and 
disturb  its  function,  and  in  many  instances  they  pro- 
duce very  serious  effects  both  on  the  physiological 
and  psychological  powers.  Cramps,  colics,  convul- 
sions, delirium,  etc.,  have  frequently  resulted  from 
such  causes  (43C). 

1501.  The  meal  ought  never  to  be  made  in  a  hurry, 
but  the  food  should  be  slowly  swallowed  (1310,  Note); 
for  if  it  is  too  rapidly  introduced  into  the  stomach,  it 
always  oppresses  and  irritates  that  organ,  impairs  its 
functional  power,  and  serves  to  bring  on  dyspepsy 
and  innumerable  other  evils  (717)-  Hence  the  table 
should  always  be  made  the  scene  of  social  enjoyment 
and  cheerfulness.  Interesting  conversation  and 
pleasantry  and  wit  are  peculiarly  appropriate  to  the 
hour  of  eating,  that  every  individual  may  feel  that 
mere  sensual  gratification  is  not  the  only  nor  the 
highest  enjoyment  of  the  table,  and  tha't  by  such 
means  the  food  may  be  more  slowly  introduced  into 
the  stomach,  and  consequently  a  less  quantity  eaten. 
'  If  you  would  live  long  and  enjoy  life,'  said  Lord 
Bacon,  '  be  cheerful  at  your  meals  and  on  going  to 
bed.'    This  is  an  admirable  precept. 

1502.  In  conclusion  of  my  dietetic  remarks,  it  is 
important  that  I  should  repeat  that,  as  a  general  rule, 
no  one  in  health  should  make  great  dietetic  changes 
very  suddenly.    In  some  cases  of  disease,  extremes 


are  sometimes  necessary,  and  the  physician  may  be 
obliged  to  cut  a  man  off  at  once  from 'a  full  diet  and 
put  him  on  an  extremely  abstemious  regimen  '  But 
ordinarily,  dietetic  changes  should  take  place  more 
gradually;  not  that  there  is  really  so  much  danger  in 
changing  suddenly  from  a  worse 'to  a  better  diet,  as 
is  generally  supposed,  but  that  the  uncomfortable 
feelings  which  at  first  attend  such  sudden  changes  are 
such  as  are  almost  certain  to  drive  most  people  back 
to  their  old  hahits.  And  therefore,  as  Moses,  under 
the  direction  of  the  Lord,  did  not  attempt  to  lead  the 
Jews  by  the  shortest  way  from  Egypt  to  the  promised 
land,  lest  the  difficulties  of  that  way  should  induce 
them  to  return  to  Egypt,  so  I  for  the  same  reasons 
advise  those  who  are  disposed  to  conform  to  the  prin- 
ciples which  I  have  advanced,  not  to  act  precipitately 
and  with  more  zeal  than  judgment,  but  carefully  to 
examine  the  way  before  them,  and  jiroceed  intelli- 
gently and  wisely.  And  let  none  expect  to  find  him- 
self in  an  elysium  in  a  few  days  or  weeks  or  months 
after  he  enters  upon  his  experiment.  The  effects  of 
the  course  which  I  point  out  are  not  like  those  of  the 
way  which  embraces  an  abundance  of  intoxicating 
substances  and  other  means  of  sensual  excitement 
and  indulgence.  However  wholesome  a  pure  vegeta- 
ble diet  may  be,  it  causes  no  paroxysms  of  rapturous 
e.xcitement;  however  delicious  a  draught  of  pure  water 
may  be  to  an  undepraved  palate,  it  produces  no  tran- 
sports of  delirious  ecstasy.  But  the  real  encourage- 
ments of  the  course  which  I  recommend  are,  in  gene- 
ral terms,  exemption  from  disease  and  pain,  perma- 
nent and  uniform  health,  and  temperate  enjovmeut  of 
body,  a  serene  and  contented  and  cheerful  m'ind,  and 
clear  and  active  intellectual  and  moral  powers  ;  and 
it  promises  not  only  to  afford  us  these  blessings  in  the 
early  part  and  the  meridian  of  life,  but  to  continue 
them  to  us  unimpaired  at  that  period  of  our  existence 
when,  in  the  ordinary  habits  of  life,  mankind  expe- 
rience the  rapid  decline  of  all  their  powers,  and  the 
accumulation  of  those  infirmities  of  age  which  render 
longevity  hardly  desirable  (681);  and  it  promises  to 
sustain  us  in  the  enjoyment  of  these  blessings  without 
any  change  in  their  quality,  and  with  but  little  abate- 
mentln  their  degree  (678),  almost  to  the  last  pulse  of 
a  protracted  life;  and  thus,  in  the  most  eminent  man- 
ner, fit  us  for  the  greatest  usefulness  in  the  present 
state  of  being,  and,  as  the  mightiest  auxiliary  to  the 
true  religion  of  the  soul,  qualify  us  for  the  greatest  en- 
joyment  in  our  future  existence  ;  and  finally,  it  pro- 
mises  to  compose  our  bodies  at  last  in  the  dreamless 
sleep  of  death,  without  a  struggle,  without  a  pain. 
No  one,  therefore,  ought  to  consider  that  he  has  made 
even  a  fair  beginning  of  this  great  experiment  in  less 
than  one  year's  time  of  honest  conformity  to  the  prin- 
ciples which  I  teach,  and  five  years  of  such  conformity 
is  the  shortest  time  that  can  be  considered  a  fair  trial 
of  the  system.  I  say  to  all,  then,  act  rationally  and 
wisely!  Honestly  and  diligently  seek  after  truth, 
and  cordially  embrace  and  obey  it  when  you  find  it ; 
and  be  assured  that  '  Wisdom's  ways  are  ways  of  plea- 
santness, and  all  her  paths  are  peace  .'' 

THE  NATURAL  DRINK  OF  3IAN. 

1503.  We  have  seen  that  the  human  body  is  com- 
posed  of  solids  and  fluids  (124)  ;  that  the  blood,  from 
which  all  the  other  substances  of  the  body  are  formed 
(118),  consists  of  innumerable  animal  molecules  or 
globules  of  animalized  matter,  and  an  aqueous  men- 
struum called  the  serum  (482).  The  serum,  in  a  per- 
fectly  healthy  state  of  the  system,  consists  almost  en- 
tirely of  water.  The  saline  and  other  properties  found 
in  it  vary  so  considerably  with  the  varying  habits  of 
the  individual  and  conditions  of  the  S3-stem,  that  it  is 
impossible  in  the  present  state  of  things  to  determine  i 
with  any  certainty  how  far  they  are  truly  normal  and  | 
how  far  they  are  adventitious.  We  have  seen  also 
that  water  and  the  aqueous  juices  of  fruits,  when  re- 
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ceived  into  the  stomach,  are  absorbed  by  the  radicles 
of  the  portal  system  (440,  442)  and  mingled  with  the 
blood  of  that  system,  and  finally  pass  into  the  general 
circulation,  and  become  the  serum  of  the  blood,  with- 
out undergoing  any  assimilating  change.  From  the 
serum  of  the  blood  are  produced  all  the  serous  exha- 
lations by  which  the  internal  parts  are  continually 
moistened,  and  the  aqueous  portions  of  all  the  secre- 
tions of  the  system  (497)  ;  and  also  the  exhalations  of 
the  lungs  and  skin,  and  nearly  if  not  entirelv  the  se- 
cretion or  excretion  of  the  kidneys  (448,  450).  Fur- 
thermore, it  is  a  well-ascertained  physiological  truth, 
that  if  perfectly  pure  water  of  a  proper  temperature 
be  brought  in  direct  contact  with  the  most  delicate 
and  highly  susceptible  living  tissue  of  the  body,  no 
disturbance  is  produced,  no  physiological  excitement 
or  vital  reaction  takes  place.  This  completely  demon- 
strates the  perfect  adaptation  of  pure  water  to  the 
vital  properties  of  all  the  tissues  of  the  body  (312), 
and  shows  not  only  that  under  the  healthy  regulations 
of  the  vital  economy  it  may  be  diffused  over  the 
whole  system  and  penetrate  even  the  most  delicate 
medullary  (162)  and  other  substances  with  perfect 
safetv,  but  that  it  is  as  necessary  to  the  organic  func- 
tions'and  effects  of  the  system  as  the  alimentary  mat- 
ter from  which  the  animalized  corpuscles  of  the  blood 
are  formed.* 

1504.  There  is  no  evidence  that  water  ever  under- 
goes any  assimilating  change  in  the  system,  or  is  in 
any  measure  appropriated  to  the  formation  of  the  ani- 
mal solids.  In  people  of  corpulent  habits,  where 
there  is  a  strong  predisposition  to  the  accumulation  of 
adipose  matter  in  the  loose  cellular  tissue  (498),  if 
large  quantities  of  water  be  habitually  drunk,  it  will 
sometimes  lead  to  a  species  of  dropsy  in  the  adipose 
tissue,  and  thus  considerably  increase  the  bulk  and 
weight  of  the  body.  In  this  manner  people  of  such 
habits  sometimes  increase  their  weight  from  fifteen  to 
thirty  pounds  during  the  summer  when  they  drink 
water  very  freely,  and  lose  it  again  in  winter  when 
they  drink  less,  even  though  they  actually  consume 
less  aliment  in  the  summer  than  in  the  winter.  It  is 
true  also,  that  an  individual  can  sustain  life  consider- 
ably longer  without  food  if  he  continues  to  use  water, 
than  he  can  if  he  abstains  both  from  food  and  drink  ; 
but  neither  these  facts,  nor  any  other  yet  known, 
afford  anv  evidence  that  water  is  ever  assimilated  and 
appropriated  to  the  purposes  of  nourishment  in  the 
system ;  and  therefore  it  may  be  considered  as  cer- 
tain that  it  enters  the  vita]  domain  (28?)  as  an  un- 
changed substance,  and  serves  all  the  purposes  of  the 
vital  economy  for  which  it  is  introduced  into  the  sys- 
tem, and  is  finally  eliminated  from  the  body  without 
undergoing  any  assimilating  change. 

1505.  The  normal  purposes,  therefore,  for  which 
water  is  required  in  the  living  animal  body,  are— 1st, 
to  serve  as  a  menstruum  to  the  animalized  or  assimi- 

■  lated  matter  of  the  blood,  in  order  to  give  it  sufficient 
fluidity  to  enable  the  vital  economy  to  effect  the  gene- 
ral purposes  of  circulation  and  nutrition — or,  in  other 
words,  in  order  to  make  it  sufficiently  thin  to  pass 
freely  through  all  the  arteries  and  veins,  and'  all  the 
minute  vessels  of  the  system,  in  which  the  principal 

■  changes  take  place  (384),  and  which  are  concerned  in 
nourishing  the  several  structures,  and  forming  the 
several  secretions  of  the  body  (374) ;  2d,  to  supply 
the  aqueous  portion  of  the  secretions  of  the  system 
(1503);  3d,  to  be  the  source  of  all  the  serous  exhalations 
by  which  the  internal  organs  and  parts  are  continii- 
ally  moistened  (407) ;  and,  4th,  to  dilute,  and  as  it 
were  to  flood  off,  in  the  form  of  pulmonary  exhalation, 
cutaneous  perspiration,  renal  secretion,  etc.,  the  worn- 
out  or  decomposed  matter  of  the  system  (500),  and 
whatever  foreign  and  impure  substances  may  be  ab- 
sorbed in  the  vital  domain  (484) ;  and  also  when  ne- 

•  The  blooti,  by  chemical  decomposition,  affords  about  ninety 
i  per  cent,  of  water,  and  the  brain  nearly  an  equal  proportion. 


cessary  to  afford  a  serous  excretion  to  the  mucous  sur- 
face of  the  alimentary  cavit)',  to  dilute  and  flood  away 
any  irritating  or  disturbing  substance  that  may  by 
any  means  find  its  way  into  the  stomach  or  intestines. 

1506.  It  is  now  a  perfectly  well-ascertained  physio- 
logical truth,  that  no  other  fluid  but  pure  water  will 
answer  these  purposes  of  the  vital  economy.  Every 
other  substance  in  nature  or  that  can  be  produced  by 
art,  which  is  either  a  fluid  itself,  or  capable  of  being 
kept  in  a  fluid  state  by  aqueous  solution  or  mixture, 
if  introduced  unchanged  into  the  general  circulation 
of  the  animal  body,  is  more  or  less  a  cause  of  excite- 
ment, irritation,  and  disturbance  to  the  living  tissues 
and  organs  with  which  it  comes  in  contact,  and  there- 
fore always  more  or  less  injurious  to  the  physiologi- 
cal interests  of  the  system.    Hence,  as  we  have  seen 
(448),  a  special  economy  is  established  for  the  protec- 
tion of  the  vital  domain,  as  far  as  possible,  from  all 
such  foreign  and  unfriendly  substances.    If  any  di- 
gestible matter  is  received  into  the  stomach  in  aque- 
ous solution  or  mixture,  it  is  retained  in  the  ali- 
mentary cavity  and  digested  before  it  is  permitted  to 
pass  into  the  vital  domain,  and  the  water  only  is  ab- 
sorbed in  its  unchanged  state  ;  but  if,  in  the  general 
integrity  of  the  system,  indigestible  mineral  or  vege- 
table substances  are  received  into  the  stomach  in 
aqueous  solution,  they  are  either  rejected  by  vomiting 
or  evacuated  from  the   alimentary  cavity  by  the 
bowels,  or  absorbed  into  the  portal  veins  unchanged 
(440,  442),  and  as  hastily  as  possible  sent  off  to  the 
liver,  lungs,  kidneys,  and  skin,  and  eliminated  from 
the  body  (450)  ;  and  by  these  means  the  water  is  fil- 
tered and  purified  from  all  foreign  and  improper  sub- 
stances before  it  is  permitted  to  enter  the  general  cir- 
culation and  become  the  menstruum  of  the  living 
blood  (482,  485).    But  when  by  long-continued  de- 
praving habits,  the  nice  physiological  integrity  of  the 
system  is  greatly  impaired,  these  substances  are  per- 
mitted to  pass  more  and  more  freely  into  the  general 
circulation,  and  to  pervade  every  part,  and  thus  the 
whole  system  is  made  to  feel  their  immediate  presence 
and  to  suffer  from  their  pernicious  properties  (443, 
448). 

1507.  With  the  most  precise  and  determinate  rela- 
tion to  this  specific  phj'siological  want,  then,  the  spe- 
cial sense  of  thirst  (595,  757)  is  established  in  the 
organic  economy  ;  and  in  the  perfect  health  and  in- 
tegrity of  the  system,  its  demand  is  always  specific 
and  determinate.  It  asks  for  pure  water,  and  only 
for  pure  water ;  and  no  other  production  of  nature 
nor  of  art  can  healthfully  answer  its  demands. 
Whatever  be  the  beverage  used  by  man,  therefore, 
when  true  healthy  thirst  is  experienced,  it  is  only 
the  purely  aqueous  portion  of  the  beverage  that  satis- 
fies the  want  and  answers  the  physiological  purposes 
of  the  vital  economy. 

1508.  The  sense  of  thirst  is  instinctively  referred 
to  the  fauces  or  the  throat,  but  careful  and  accurate 
experiment  has  proved  that  if  water  be  introduced 
into  the  stomach  without  being  swallowed  (431,  Note), 
thirst  is  fully  satisfied.  From  this  and  many  other 
corroborating  facts  in  relation  to  this  point,  it  is  very 
certain  that  thirst,  like  hunger  (1415),  consists  in  the 
animal  perception  of  a  certain  physiological  condition 
of  the  stomach  (1416) ;  and  in  this  condition  the 
stomach  is  prepared  to  receire  water  and  absorb  it 
with  much  greater  ease  and  rapidity  than  at  any 
other  time. 

1509.  If  water  were  only  employed  as  a  menstruum 
to  the  animalized  matter  of  the  blood  (483),  its  waste 
would  be  exceedingly  small,  and  the  vital  economy 
would  rarely  require  a  fresh  supply  ;  and  as  that  por- 
tion of  the  serum  which  is  e.^haled  from  the  moisten- 
ing of  the  internal  organs  and  parts  is  continually 
re-absorl)ed  by  appropriate  vessels  (441)  and  returned 
to  the  circulation,  even  this  employment  of  the  water 
received  into  the  vital  domain  would  cause  but  a  very 
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slow  expenditure,  and  but  seldom  require  a  replenish, 
ment.  It  is  therefore  almost  exclusively  the  employ, 
ment  of  the  serum  to  dilute  and  flood  away  the  effete 
inatter  and  impurities  of  blood  (4G1)  in  the  vapor  of 
the  lungs  the  perspiration  of  the  skin,  and  secretions 
ofthe  kidneys,  hver,  etc.  (50C),  that  causes  the  con- 
tinual  waste  of  the  aqueous  portion  of  the  fluids  of 
the  system,  and  renders  a  frequent  replenishment 
necessary. 

1510.  In  a  perfectly  normal,  healthy,  and  unde. 
praved  state  of  the  system,  therefore,  thirst  is  a  true 
instinctive  demand  of  the  vital  economy  for  a  supply 
of  pure  water  (1507);  and  when  such  a  demand  is 
made,  a  draught  of  pure  water  is  always  exceedingly 
grateful  and  highly  salutary.  But  the  special  sense 
of  thirst,  like  that  of  hunger  (1423),  may  be  so  exces- 
sively  depraved,  and  its  integrity  so 'entirely  de. 
stroved,  that  its  demands  may  be  wholly  at  variance 
with  the  real  wants  of  the  vital  domain,  and  it  may 
be  irresistibly  importunate  for  drink  at  a  time  when 
the  vital  economy  would  be  injured  by  the  introduc 
tion  of  any  fluid  into  the  stomach  :  and  it  may  also 
be  vehement  and  despotic  in  its  demands  for  both 
quantities  and  qualities  of  drink  which  would  be  ex. 
tremely  detrimental  to  the  system. 

1511.  If  the  dietetic  and  all  other  habits  and  cir- 
cumstances of  man  were  truly  natural  and  in  strict 
accordance  with  the  laws  of  his  nature,  he  would 
very  seldom  require  drink,  and  therefore  very  rarely 
experience  thirst.  The  fruits  and  succulent  vegeta. 
bles  which  entered  into  his  diet  would  afford  all  the 
aqueous  matter  that  his  vital  economy  requires,  and 
this  would  always  be  of  the  purest  and  most  salutary 
kind.  Besides,  being  introduced  in  such  a  form,  the 
stomach  would  never  be  inundated  by  a  flood  of  water 
at  once,  but  would  receive  it  more  gradually,  and  in 
a  manner  better  adapted  to  the  action  of  its  absorbent 
and  receiving  vessels  (442).  So  that,  by  this  means, 
the  system  would  be  secured  from  improper  quantities 
and  qualities  of  fluid,  and  the  sense  of  thirst  would 
never  be  depraved  nor  its  integrity  impaired.  Many 
individuals  in  the  United  States,  who  have  adopted 
the  diet  and  general  regimen  advocated  in  these  lec. 
tures,  have  so  regulated  their  dietetic  habits  as  to  be 
able  to  live  without  taking  any  kind  of  drink,  or 
feehng  thirst,  for  the  space  of  three,  four,  and  six 
months  ;  and  these  have  invariably  found  that  their 
health  was  in  every  respect  more  perfect  at  such 
times,  than  when  they  frequently  experienced  thirst, 
and  drank  even  pure  water.  By  deviations  from  the 
strict  line  of  physiological  rectitude,  ho^vever,  in  the 
quantity  and  quality  of  food  and  drink,  and  other 
errors  of  voluntary  habits,  the  actual  demand  of  the 
vital  economy  for  pure  water  is  increased,  and  the  in- 
tegrity of  thirst  as  a  natural  instinct  is  always  more 
or  less  impaired. 

1512.  We  have  seen  (376)  that  all  vital  action  is 
attended  with  an  expenditure  of  vital  power  and  waste 
of  organized  substance,  and  (687)  that  every  organ 
in  the  system,  in  the  performance  of  its  particular 
function  in  the  general  economy,  necessarily  to  some 
extent  exhausts  its  vital  powers  and  wastes  its  sub- 
stance ;  and,  therefore,  it  is  always  and  necessarily 
true,  that  in  proportion  as  any  one  organ  is  over- 
tasked or  made  to  do  more  than  is  requisite  for  the 
health  and  integrity  of  the  svstem  in  its  perfectly 
normal  state  (1060),  the  organ  itself  is  injured  and 
the  whole  system  suffers  (297,  298) ;  and  hence,  as 
in  regard  to  excessive  alimentation  (1471),  so  in  re- 
gard to  excessive  imbibition  or  drinking,  when  a 
larger  quantity  of  fluid  is  received  into  the  stomach 
than  is  demanded  by  the  immediate  wants  of  the 
vital  economy,  it  must  be  disposed  of  in  some  way  or 
other.  The  absorbents  (442)  are  made  to  perform 
unnecessary  labor  in  taking  it  up,  and  then  it  cannot 
be  permitted  to  enter  into  the  general  circulation 
and  remain  there,  but  must  as  speedily  as  possible  be 


expelled  from  he  vital  domain ;  and  therefore,  all 
the  organs  employed  in  the  performance  of  this  work 
(506),  are  also  made  to  do  unnecessary  duty  •  and 
when  excesses  of  this  kind  are  habitual,  both  the 
organs  employed  in  receiving  the  fluid  into,  and  those 
employed  in  expelling  it  from,  the  vital  domain,  are 
over.tasked,  debilitated,  and  relaxed,  and  often 
brought  into  a  morbid  condition,  and  not  unfrequently 
involve  the  whole  system  in  fatal  disease,  attended 
perhaps  with  a  morbid  and  most  distressing  thirst 
tlie  gratification  of  which  only  increases  the  evil  and 
renders  the  thirst  itself  more  vehement  and  torrnent- 
ing.  Thus  haliitual  over-drinking  may  break  down 
the  kidneys  and  bring  on  diabetes,  or,  like  excessive 
alimentation  (1476),  so  debilitate,  relax,  and  prostrate 
the  absorbing  and  eliminating  organs,  as  to  bring  oi 
a  general  dropsy ;  and  although  neither  of  these  dis- 
tressing complaints  may  result  from  habitual  over, 
drinking,  yet  most  inevitably  the  practice  is  injurious 
to  the  system,  and  always  in  proportion  to  the  excess 
in  the  quantity  and  error  in  the  quality  of  the  liquids 
drunk. 

1513.  The  principal  physiological  cause  of  the  ne. 
cessity  for  a  constant  supply  of  aqueous  matter  to  the 
vital  domain  in  a  truly  healthy  and  proper  state  of 
the  system,  we  have  seen  (1509),  is  the  expenditure 
of  the  serum  of  the  blood,  in  the  vapor  of  the  lungs, 
the  perspiration  of  the  skin,  and  the  secretion  of  the 
kidneys;  and  this,  we  have  seen  (loll),  if  man's 
habits  and  circumstances  were  in  all  respects  correct, 
would  require  no  greater  supply  than  would  be 
afforded  in  the  juices  of  the  fruits  and  succulent 
vegetables  that  entered  into  his  diet ;  and  conse 
quently,  in  such  a  case,  man  would  very  rarely  expe- 
rience thirst,  indeed  never,  unless  the  healthy  action 
of  his  system  was  in  some  measure  disturbed.  But 
the  voluntary  habits  and  circumstances  of  man  are  so 
continually  infringing  the  physiological  laws  of  his 
nature,  that  the  vital  operations  of  his  organic  eco. 
nomy  are  almost  incessantly  disturbed,  and  the  in. 
tegrity  of  all  his  physiological  powers  and  instincts 
more  or  less  impaired. 

1514.  The  quantity  of  water  exhaled  from  the 
lungs  (469)  varies  with  circumstances,  but  it  is  much 
more  uniform  than  that  which  passess  off  through  the 
skin  and  kidneys  (507).    Yet  even  the  cutaneous 
perspiration  and  renal  secretion  would  vary  much  less 
than  they  usually  do,  if  the  voluntary  habits  and  cir. 
cumstauces  of  man  were  always  in  conformity  to  the 
constitutional  laws  of  his  nature.    As  a  general  rule, 
however,  the  copiousness  of  the  cutaneous  perspira- 
tion corresponds  with  the  degree  of  muscular  exercise. 
If  the  latter  is  unusually  energetic  and  continued, 
the  former  often  becomes  so  free  that  it  passes  from 
the  insensible  to  the  sensible  form,  and  instead  of 
escaping  from  the  body  in  a  state  of  vapor,  it  exudes 
in  liquid  drops,  and  sometimes  gushes  as  it  were  from 
the  whole  external   surface  in  a  drenching  flood. 
This,  of  course,  rapidly  diminishes  the  quantity  of 
aqueous  matter  in  the  body,  and  unless  there  was  a 
considerable  excess  of  it  previously  in  the  system,  it 
will  cause  such  a  sudden  expenditure  of  the  serum  of 
the  blood  as  will  require  a  prompt  and  free  replenish- 
ment ;  and  consequently,  the  sense  of  thirst  will  be 
felt  with  a  degree  of  intensity  corresponding  with  the 
urgency  of  the  want,  and  will  hardly  be  satisfied  with 
any  thing  less  than  a  copious  draught  of  water.  In 
this  manner,  laboring  people  whose  dietetic  habits 
are  not  most  favorable  to  the  physiological  interests 
of  their  bodies,  will  perspire  very  profusely,  and  espe- 
cially in  hot  weather,  and  of  course  they  drink  as  freely 
as  they  perspire  ;  and  indeed  it  is  a  common  opinion 
with  this  class  of  people,  that  it  is  a  benefit  to  them 
to  perspire  freely,  and  that  they  labor  the  more  easily 
for  it.    But  this  is  a  great  and  mischievous  error. 
Every  rational  being  ought  to  know  that  it  can  be  of 
no  possible  benefit  to  his  vital  powers  to  filter  several 
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quarts  of  water  through  his  body  daily  ;  and  laborers 
who  drink  much  and  perspire  much,  actually  do  this, 
to  the  decided  diminution  of  their  strength  and  detri- 
ment of  all  their  powers  ;  for  they  are  not  in  the 
least  degree  nourishing  or  sustaining  their  bodies  by 
their  free  drinking,  but  are  taking  large  quantities  of 
aqueous  matter  into  the  stomach  to  be  received  into 
the  vital  domain  by  the  absorbents,  and  then  as 
speedily  as  possible  to  be  expelled  from  that  domain 
by  another  set  of  organs,  and  principally  through  the 
skin  ;  and  thereby,  as  we  have  seen  (1512),  they  are 
compelling  both  the  absorbing  and  the  eliminating 
organs  to  do  a  very  great  deal  of  unnecessary  duty, 
by  which  they  are  exhausted,  debilitated,  and  relax- 
ed, and  perhaps  actually  and  permanently  diseased, 
even  if  the  drink  is  always  pure  water. 

1515.  Copious  perspiration,  therefore,  as  a  general 
law,  is  decidedly  debilitating  to  the  body,  and  where 
it  is  habitual  or  continued  it  is  otherwise  detrimental. 
The  strength  of  the  laboring  man  is  always  diminish- 
ed by  it,  and  he  is  necessarily  more  fatigued  and  ex- 
hausted at  the  close  of  a  day's  labor  in  consequence  of 
it.  If  the  dietetic  and  other  habits  of  man  were  in 
accordance  with  the  physiological  laws  of  his  nature, 
it  would  be  a  very  extraordinary  thing  for  him,  while 
in  health,  to  perspire  profusely, — and  never,  except 
in  extraordinary  circumstances.  The  laboring  man, 
while  actively  engaged  in  his  customary  employment, 
•would  have  a  pleasant  moisture  upon  the  skin,  and 
nothing  more ;  and  this  would  rarely  cause  such  a 
rapid  exhaustion  of  the  serum  of  his  blood  as  to  re- 
quire a  very  prompt  and  copious  supply  of  water  as  a 
drink,  and  consequently  he  would  rarely  experience 
thirst, — or  seldom  more  than  would  be  fully  satisfied 
at  his  meal-times  with  the  succulent  or  juicy  portions 
of  his  food.  In  such  a  case,  the  laboring  man  would 
go  through  the  toils  of  the  day  with  much  less  fatigue 
and  exhaustion  than  he  who  drinks  much  and  per- 
spires much.  This  is  no  fanciful  theorising,  it  is  per- 
fectly well  ascertained  physiological  truth,  and  has  been 
fully  demonstrated  by  hundreds  in  the  United  States 
■within  the  last  eight  years.  Every  laborei- — and 
there  have  been  many  such — who  has  so  regulated  his 
dietetic  habits  as  to  require  little  or  no  drink  (1511), 
has  found  that  he  could  perform  more  labor,  with 
little  sensible  perspiration,  and  much  less  fatigue  and 
exhaustion.  Indeed  it  is,  in  almost  every  instance,  a 
matter  of  surprise  with  such  individuals,  that  they  can 
perform  so  much  more  labor  in  a  day  than  formerly, 
and  yet  find  themselves  at  the  close  of  the  day  with 
so  little  sense  of  weariness,  and  with  so  great  a  degree 
of  freshness,  elasticity,  and  sprightliness.  Surely, 
then,  it  is  a  matter  of  no  small  importance  to  the  la- 
boring man  to  know  how  he  may,  as  it  were,  diminish 
the  friction  of  labor,  and  thus  husband  his  strength, 
and  in  every  respect  promote  his  comfort  and  pros- 
perity. 

1516.  When,  by  any  means,  a  general  fever  is  in- 
duced in  the  system  (1087),  attended  by  great  thirst, 
it  is  an  instinctive  demand  of  the  vital  economy  for 
water,  as  a  medicine,  to  reduce  the  temperature  of  the 
body,  to  subdue  the  excessive  action,  and  probably 
also  to  flood  away  whatever  moi-bific  impurities  may 
have  found  their  way  into  the  circulation  (486). 
Cold  water  taken  freely  into  the  stomach  in  such  a 
state  of  the  system,  is  absorbed  with  astonishing  ra- 
pidity, and  is  very  soon  diffused  over  the  whole  or- 
ganic domain,  and  is  finally  evacuated  by  the  skin, 
lungs,  etc.,  and  thus  greatly  reduces  the  febrile  tem- 
perature and  action  of  the  system  ;  and  if  the  water 
is  perfectly  pure,  it  has  in  every  respect  the  most  sal- 
utary effect.  Indeed,  if  there  be  any  one  thing^  in 
nature  of  which  it  may  more  truly  be  said  than  of 
any  other,  that  it  is  a  universal  catholicon,  it  it  pure 
cold  water.  In  such  cases,  therefore,  the  instinctive 
demand  of  the  vital  economy  should  always  and  freely 
I  be  gratified.    Nay  more, — pure  cold  water  should  not 


only  be  drunk  as  freely  as  the  thirst  requires  it,  but 
in  most  cases  of  high  fever,  the  free  application  of 
water  to  the  whole  external  surface,  till  the  skin  feels 
cool  and  moist  as  in  health,  is  a  natural  and  powerful 
and  safe  means  of  subduing  the  disease.  I  am  entirely 
confident — and  I  speak  from  no  ordinary  experience 
in  this  matter — that  the  introduction  of  cold  water 
into  the  stomach,  and  judicious  application  of  it  to 
the  skin,  will  in  most  cases  subdue  a  high  fever  more 
rapidly,  more  safely,  and  more  certainly,  than  any 
other  means  that  can  be  employed.  I  have  seen  the 
most  wonderful  success  from  siich  treatment,  and  in 
the  most  extreme  and  desperate  cases,  when  all  other 
remedial  means  employed  in  regular  practice  had 
proved  ineffectual.  But  even  pure  water  can  be  made 
the  instrument  of  empiricism,  and  when  injudiciously 
employed  may  do  far  more  harm  than  good.  Wis- 
dom  and  skill  are  always  requisite  in  the  use  of  even 
the  simplest  remedial  means  (1068). 

1517.  When,  therefore,  pure  water  is  required  by 
the  healthy  body  to  serve  the  purposes  of  the  vital 
economy  as  a  menstruum  of  the  blood,  etc.  (1505),  and 
and  when  it  is  required  by  the  diseased  body  as  a  re- 
medial means,  the  thirst  which  demands  it  is  a  truly 
natural  instinct,  and  should  always  be  obeyed  ;  but  if 
we  can  so  regulate  our  habits  and  control  our  circum- 
stances as  to  prevent  the  occurrence  of  thirst  for 
either  of  these  purposes,  we  shall  certainly  do  wisely; 
and  yet  far  more  wisely  if  we  can  wholly  prevent  the 
thirst  which  is  ordinarily  experienced  by  man,  and 
especially  in  civilized  life,  and  which  induces  him 
habitually  to  drink  all  sorts  of  beverages,  and  at  times 
when  the  vital  economy  neither  requires  the  supply 
of  aqueous  matter  nor  can  receive  it  without  injury. 

1518.  In  regard  to  thirst,  as  of  hunger,  the  natural 
regularity  and  periodicity  of  the  vital  actions  of  the 
body  (1418)  always  tend  to  establish  a  habitude;  so 
that  if  an  individual  whose  habits  are  in  other  re- 
spects correct,  drinks  nothing  but  pure  water,  and 
takes  that  only  at  a  particular  hour,  his  system  will 
soon  establish  a  physiological  habitude  corresponding 
with  this  practice,  and  his  thirst  will  regularly  recur 
at  the  stated  hour,  whether  his  vital  economy  really 
requires  a  supply  of  water  or  not,  and  he  will  i-arely 
if  ever  feel  thirsty  at  any  other  time,  unless  in  other 
respects  he  deviates  considerably  from  his  ordinary 
habits.  In  this  manner  we  form  the  habit  of  drink- 
ing at  our  meal-times,  or  at  stated  hours  between 
our  meals,  and  thus  from  mere  force  of  habit,  millions 
of  gallons  of  different  kinds  of  drink  are  daily  poured 
down  human  throats,  to  drench  and  debilitate  the 
stomach,  and  to  be  filtered  through  the  delicate  organs 
of  the  living  body  (1506,  1512).  Yet  the  mere  thirst 
of  habit  is  by  no  means  the  most  common  and  the 
most  urgent  thirst  which  impels  human  beings  to 
drink,  to  the  injury  of  their  bodies  and  their  whole 
nature. 

1519.  It  is  a  general  physiological  law  of  the  sys- 
tem, that  the  more  exciting  the  food,  the  more  fre- 
quent and  intense  will  be  the  thirst ;  hence  they  who 
eat  animal  food  of  any  kind,  and  more  especially 
flesh  (909),  are  always — in  proportion  to  the  freedom 
with  which  they  use  it — more  thirsty  and  drink  more 
than  they  who  subsist  on  vegetable  food,  other  things 
being  equal.  Again,  whatever  produces  irritation  in 
the  alimentary  canal,  or  by  any  means  causes  a  pre- 
ternatural heat  in  the  mucous  membrane  of  that 
canal  (338),  will  also  superinduce  thirst,  the  intensity 
of  which  will  always  correspond  with  the  degree  of 
irritation  and  feverish  heat.  Hence,  therefore,  how- 
ever simple  our  diet,  and  however  correct  its  quality, 
if  we  neglect  to  masticate  our  food  in  a  proper  man- 
ner (426),  and  swallow  it  too  rapidly,  it  will  cause 
more  or  less  irritation  in  the  stomach  (716),  which 
will  produce  an  unhealthy  degree  of  heat  in  that 
organ,  and  thus  occasion  thirst ;  or  if  food  is  taken 
at  an  unusual  and  improper  time,  when  the  stomach 
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is  not  in  a  condition  to  receive  it  (142G),  more  or  less 
of  gastric  irritation  will  be  caused,  and  thirst  will  be 
an  almost  inevitable  consequence  ;  or  if  more  food  is 
taken  at  a  meal  than  the  stomach  can  receive  and 
manage  with  ease,  gastric  irritation  will  be  caused, 
producmg  a  feverish  degree  of  heat  and  a  commensu- 
rate intensity  of  thirst ;  and  if  the  stomach  is  some- 
what  debilitated  and  is  considerably  embarrassed  in 
the  performance  of  its  function,  the  thirst  thus  caused 
will  be  exceedingly  urgent  and  distressing.  If  the 
food  IS  crude,  and  such  as  is  digested  witli  great  diffi- 
culty, It  will  almost  certainly  cause  gastric  irritation 
and  thirst,  and  sometimes  in  a  very  painful  degree. 
The  animal  fats  or  oils  always  tend'to  produce  gastric 
irritation  and  thirst  (126'8),  and  most  especially  when 
mixed  with  other  substances,  as  in  pastry,  etc.  If 
salt,  pepper,  mustard,  and  other  purely  stimulating 
substances  (73:i)  are  used  with  the  food,  gastric  ex- 
citement  and  irritation  will  be  produced,  correspond- 
ing in  degree  with  the  freedom  with  which  those 
substances  are  used,  and  with  the  potency  and  dele- 
teriousness  of  their  properties,  and  a  commensurate 
intensity  of  thirst  will  be  caused  ;  and  if  stimulating 
and  intoxicating  drinks  are  used,  thirst  will  be  ren- 
dered  still  more  frequent,  vehement,  and  irresistible. 

1520.  The  thirst  produced  by  all  these  causes  is 
strictly  speaking  a  morbid  thirst,  and,  as  a  general 
tact,  is  in  no  measure  a  true  indication  that  the  vital 
economy  really  requires  a  supply  of  water ;  on  the 
contrary,  this  thirst  is  often  most  importunate  and 
tormenting,  and  at  times  actually  irresistible,  when 
drink  is  not  really  needed  for  any  of  the  physiological 
purposes  of  the  vital  economy,  and  when  fluids  can- 
not be  received  into  the  stomach  without  decided  and 
perhaps  very  great  injury  to  that  organ,  and  through 
it  to  the  whole  system.  Thus  it  not  unfrequently 
happens,  and  especially  in  civic  life,  that  when  the 
digestive  powers  of  an  individual  are  considerably  im- 
paired  and  he  becomes  dyspeptic,  about  an  hour  after 
eating,  and  more  usuaUy  after  {linner,  he  begins  to 
feel  an  intensely  importunate  and  distressing  thirst. 
I  have  seen  cases  which  actually  amounted  to  a  spe- 
cies  of  insanity,  and  in  which  "the  sufferer  had  no 
power  to  resist  the  morbid  craving,  but  against  the 
most  entire  convictions  that  he  ought  not  to  drink, 
and  against  the  most  urgent  entreaties  and  remon- 
strances of  friends  and  physicians,  would  rush  to  a 
vessel  of  water,  if  he  could'get  at  it,  and  drink  with 
all  the  terrible  avidity  of  self-destroying  madness. 
This  tormenting  thirst  is  caused  by  gastric  irritation, 
which  is  the  effect  of  acidity,  and  generally  also  of 
the  indigestible  and  irritating  substances  which  he 
has  taken  with  or  for  his  dinner ;  and  the  morbid 
thirst  demands  water  to  dilute  and  flood  away  those 
acrid  and^  irritating  substances  ;  but  water  or  any 
other  liquid  received  into  the  stomach  at  such  a  time 
only  serves  to  convert  the  contents  of  that  organ  into 
a,  mere  wash,  and  thus  interrupt  the  feeble  process  of 
digestion,  and  every  way  enhance  the  difficulty  and 
increase  the  suffering. 

1521.  But  when  thirst,  by  whatever  cause  produced, 
is  not  the  true  instinctive  demand  of  the  vital  eco- 
nomy for  water,  it  is  never  so  well  satisfied  with 
water  as  with  some  stimulating  beverage ;  and  when 
such  beverages  are  used,  the  sense  of  thirst  is  still 
more  depraved  ;  and  in  exact  proportion  to  the  sti- 
mulating and  intoxicating  power  of  those  beverages, 
and  the  freedom  with  which  they  are  used,  it  becomes 
more  and  more  exclusively  a  demand  for  accustomed 
stimulus,  and  correspondently  more  frequent  and 
more  despotic.  So  long  as  the  dietetic  habits  of  man- 
kind are  greatly  at  variance  with  the  physiological 
laws  of  his  human  system,  therefore,  nothing  but 
necessity  arising  from  the  want  of  means,  or  the  most 
powerful  moral  restraint  continually  imposed  and 
enforced,  can  keep  the  race  from  universal  drunken- 
ness ;  and  hence  the  melancholy  fact,  that  from  the  , 


earliest  history  of  the  species  until  now  with  the 
occasional  exception  of  a  limited  and  brief  p^roxy^m 
of  reform,  the  human  world  has  staggered  with  ine- 
briation ;  and  so  long  as  the  fixed  constitutional  laws 
of  nature  shall  remain,  in  spite  of  all  the  efforts  that 
have  been  made  or  that  can  be  made  to  choke  man  off 
from  his  intoxicating  cup,  the  human  world  will  con- 
tiiiue  to  stagger  on,  unless  the  reformation  goes  be- 
yond the  cup,  and  removes  the  deep  depravity  of 
thirst  (768). 

1522.  From  the  argument  before  us  we  perceive 
that  man  naturally  seldom  requires  drink,  and  that 
the  thirst  which  most  frequently  induces  him  to  drink 
is  not  the  true  demand  of  the  vital  economy  for 
water,  and  that  even  pure  water  is  decidedly  hurtful 
if  taken  when  not  necessary  for  the  physiological 
purposes  of  the  system  (1605),  or  more  freely  than 
those  purposes  require  ( 1509).  But  it  were  well  for 
man  if  excesses  in  quantity  were  the  only  evil  he  ex- 
periences from  the  use  of  water  as  a  drink.  With 
too  few  exceptions,  and  especially  in  civic  life,  the 
water  employed  for  this  purpose  is  charged  with  those 
mineral  and  vegetable  and  animal  impurities  which 
render  it  exceedingly  injurious  to  the  vital  organism 
of  the  human  body.  True,  the  human  species  is 
perpetuated  from  generation  to  generation,  and  soci- 
ety presents  what  is  considered  a  fair  proportion  of 
health  and  longevity  even  in  the  cities  of  New  York 
and  Boston,  where 'the  water  is  extremely  impure; 
and  it  is  also  true  that  other  portions  of  the  human 
family  will  inhabit  regions  where  the  atiposphere  is 
almost  continually  loaded  with  the  impurities  that 
arise  from  the  decomposition  of  dead  animal  and  vege- 
table matter,  and  live  on  from  generation  to  generation 
without  those  evidences  of  '  experience^  which  compel 
them  to  know  that  health  is  impaired  and  disease 
created  and  life  destroyed  by  the  poisonous  atmos- 
phere which  they  breathe.  But  if  experience  of  this 
kind  is  to  be  taken  as  a  proof  of  the  healthfubiess  of 
our  habits  and  circumstances,  then  there  is  no  such 
thing  as  a  poison  in  creation,  and  no  region  on  earth 
that  is  not  healthy.  For  we  know  that  the  vital 
economy  of  the  human  body  will  so  accommodate 
itself  to  circumstances,  that  the  deadliest  poisons  may 
be  habitually  taken,  and  slowly  destroy  the  consti- 
tution and  cause  untimely  death  (510),  without  pro- 
ducing any  symptoms  which  are  so  determinate  and 
unequivocal  as  to  compel  the  sufferer  to  know  that  he 
is  injured  by  those  poisons  (950).  Nothing  therefore 
can  well  be  more  erroneous  and  delusive  than  this 
general  experience  of  society.  But  correct  physiolo- 
gical science  teaches  us  the  indubitable  and  irrefrag- 
able truth  that  the  living  tissues  of  the  human  body 
cannot  be  continually  irritated,  and  the  functions  of 
the  vital  economy  habitually  disturbed,  without  im- 
pairing health,  creating  disease,  and  shortening  the 
duration  of  life. 

1523.  We  have  seen  (1503)  that  when  water  is  in- 
troduced into  the  stomach,  it  is  taken  up  by  the  ab- 
sorbents and  received  into  the  portal  veins  unchanged 
(1506),  and  that  if  it  holds  in  solution  any  indigesti- 
ble substances,  these  are  also  absorbed  with  it,  and  at 
first  the  special  economy  of  the  portal  system,  as  far 
as  possible,  purifies  the  water  by  a  kind  of  filtration, 
before  it  is  permitted  to  enter  into  the  general  circu- 
lation and  become  the  serum  of  the  blood.  But  if 
water  containing  such  impurities  be  habitually  used, 
the  physiological  integrity  of  the  purifying  organs  be- 
comes impaired,  and  by  degrees  the  impurities  are 
suffered  more  and  more  freely  to  pass  into  the  general 
circulation,  and  to  pervade  the  whole  system  (448). 
All  mineral  substances  held  in  aqueous  solution  are 
in  this  manner  absorbed,  unchanged,  and  when  the 
water  containing  them  is  habitually  used,  they  be- 
come as  common  in  the  general  circulation  as  the 
serum  of  the  blood  itself.  And  can  any  rational 
creature  suppose  that  these  substances  can  be  contin- 
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ually  passing  through  the  exceedingly  minute  vessels 
of  the  glands  (334),  of  the  brain  itself,  and  of  every 
other  part  of  the  system,  without  decidedly  injurmg 
the  delicate  tissues  on  which  they  act  ?  It  is  well 
known  that  if  hard  water  be  habitually  used  for 
washing  the  hands,  even  for  a  short  time,  the  skin  on 
which  it  acts  soon  loses  its  natural  softness  and  smooth- 
ness, and  becomes  dry  and  rough,  and  often  cracks 
and  becomes  painfully  diseased.  And  can  any  one 
believe  that  a  fluid  which  produces  such  an  effect  on 
the  external  skin,  that  is  protected  by  a  horny  epider- 
mis or  cuticle  (287),  can  continually  come  in  contact 
with  the  most  delicate  nervous  and  other  tissues  of  the 
vital  domain,  and  not  injure  them  ?  It  is  passing 
strange  that  a  thing  so  plain  as  this  should  be  consid- 
ered so  questionable,  and  that  civilized  communities 
like  the  citizens  of  New  York  and  Boston  and  other 
places  in  oiir  country  should,  either  from  carelessness 
or  parsimony,  continue  from  year  to  year  and  from 
generation  to  generation  to  harass  and  lacerate  the 
delicate  vessels  and  tissues  of  their  bodies  with  the 
mineral  impurities  of  the  water  which  they  drink  ! 
Depend  upon  it,  there  is  no  uncertainty  in  this  mat- 
ter. The  stomach,  the  liver,  and  every  other  gland 
(333,334),  and  every  capillary  vessel  of  the  system  (374) 

 in  short,  every  organ  and  tissue  and  substance  of  the 

body,  necessarily  suifers  from  the  use  of  such  water  ; 
and"  though  possibly  no  one  organ  may  become  the 
seat  of  active  disease  during  life  in  consequence  of  it, 
yet  the  functional  power  of  each  particular  organ  is 
impaired,  and  the  general  physiological  powers  of  the 
system  are  diminished  by  it,  and  every  part  is  render- 
ed more  liable  to  disease,  and  life  is  always  and  inev- 
itably shortened  (877).  Puhnonary  consumption, 
scrofulous  affections,  indurations,  cancers,  and  other 
diseases  of  the  glands,  and  diseases  of  the  skin  and 
mucous  membrane,  are  caused  by  it.  Indeed,  it  is 
most  true  that  functional  disturbances  and  derange- 
ments, and  structural  diseases  of  every  description 
and  of  every  part,  are  either  increased  or  aggravated 
by  the  use  of  impure  water ;  and  in  every  kind  of 
chronic  ailment,  the  recovery  of  health  is  greatly 
retarded  if  not  wholly  prevented  by  the  use  of  such 
water. 

1524.  The  use  of  water  impregnated  with  mineral 
substances  as  a  remedial  means,  or  as  a  medicine,  is 
therefore,  in  almost  every  conceivable  case,  injurious 
to  the  human  body.    It  is  true  that  a  solution  of 
common  salt,  or  Glauber  or  Epsom  salt,  will,  by 
its  powerful  irritation,  cause  such  a  vital  reaction 
(300,  950)  as  to  produce  a  free  evacuation  of  the 
'  stomach  and  bowels,  which  in  certain  cases  of  disease, 
and  for  a  single  time,  may,  on  the  whole,  be  greatly 
beneficial  in  the  result ;  yet  in  every  instance  the 
direct  and  immediate  effect  of  the  mineral  on  the 
living  tissues  of  the  organs  is  detrimental,  and  if 
continued,  cannot  fail  to  exhaust,  debilitate,  and 
disease  the  parts  on  which  it  acts.    Thousands  of 
human  beings  have  seriously  impaired  their  digestive 
organs,  and  otherwise  injured  their  constitution,  by 
an  ill-advised  dozing  with  salts  and  other  mineral 
substances,  under  the  mistaken  notion  that  by  so 
doing  they  were  'purifying  their  blood.''    And  many 
thousands  have  done  themselves  irreparable  injury 
by  the  use  of  the  mineral  waters  of  public  watering- 
places.    Universally  gluttonous  as  human  beings  are 
where  they  have  the  means  to  be  so  (1480),  almost 
every  member  of  society  is  more  or  less  troubled  with 
some  of  the  multitudinous  ailments  which  result  from 
habitual  over-eating,  and  of  course,  if  they  resort  to 
public  watering-places,  and  daily  swallow  quarts  or 
gallons  of  water  strongly  impregnated  with  mineral 
substances,  it  will  cause  such  copious  and  continued 
evacuations  of  the  body  as  will  in  most  cases  at  least 
temporarily  remove  or  mitigate  the  symptoms  of 
repletion ; '  and  in  some  instances,  the  new  disease 
caused  by  the  mineral  water  will,  on  the  principle  of 


counter-irritation  (1062),  subdue  the  symptoms  of 
chronic  disorders,  and  thus  perhaps  remove  the 
morbid  affections  of  the  skin  and  other  parts,  and 
lead  the  deluded  invalid  to  believe  that  he  is  really 
recovering  health,  when  in  fact  he  is  only  exchanging 
one  form  of  disease  for  another,  and  by  means  of 
making  the  new  disease  more  active  than  the  old  one. 
In  such  cases,  if  the  ailment  is  simply  symptomatic, 
from  over-eating  or  other  dietetic  errors,  and  no 
particular  organ  is  actually  diseased,  the  powerful 
drenching  and  evacuation  will  remove  the  symptoms 
for  the  time,  and  the  individual  may  return  home 
believing  himself  to  be  restored  to  health  ;  and  if 
afterwai'ds  he  becomes  more  temperate  and  otherwise 
correct  in  his  dietetic  habits,  he  may  never  have  a 
return  of  those  symptoms,  but  if  he  continues  in  his 
old  habits,  he  will  inevitably  have  a  return  of  them 
or  others  more  distressing,  and  he  is  always  the  more 
liable  to  a  return  of  them  in  proportion  to  the  effect 
which  the  mineral  waters  had  on  his  system.  But 
if  the  individual  is  actually  laboring  under  chronic 
disease,  however  completely  the  drenching  may  for 
the  time  subdue  the  symptoms,  if  he  does  not  after- 
ward avoid  the  causes  by  which  his  disease  was 
originated  and  perpetuated,  it  will,  with  the  cer- 
tainty of  death,  come  back  upon  him  greatly  increased 
by  the  effect  of  the  mineral  water,  or  else  some  new 
disease  will  supervene,  more  painful  and  more  in- 
curable than  the  first,  and  which  is  either  caused  or 
greatly  modified  by  the  means  used  to  remove  the 
first.  So  that,  in  every  instance — I  repeat  it  solemnly  ! 
— in  every  instance  the  direct  and  immediate  effect  of 
mineral  waters  on  the  hitman  body  is  injurious ;  and 
where  such  waters  are  freely  used  for  any  considera- 
ble time,  the  injury  is  serious  and  permanent.  The 
digestive  organs  are  always  debilitated,  and  sometimes 
completely  prostrated ;  indeed,  the  whole  tone  and 
energy  of  the  system  are  impaired ;  and  where  one 
individual  is  benefited  in  the  result,  thousands  are 
greatly  injured  !  The  delusion  is  deep  and  broad  on 
this  subject,  and  I  have  no  hope  of  dispelling  it ;  but 
I  must  speak  the  truth  from  the  fulness  of  my  heart, 
even  though  it  may  never  be  heeded. 

1525.  The  only  drink  that  God  has  made  for  man, 
therefore,  and  the  only  drink  that  man  can  ever  use 
in  perfect  accordance  with  the  vital  properties  and 
laws  of  his  nature,  is  puke  water  (1603,  150G) ;  and 
this  is  best  supphed  by  the  juices  of  such  fruits  and 
succulent  vegetables  as  compose  a  part  of  the  natural 
food  of  man  (1501);  and  they  pursue  the  wisest 
course  of  life  whose  dietetic  and  other  habits  are  such 
that  the  aqueous  matter  which  the  vital  economy  of 
their  system  requires  is  abundantly  furnished  by 
their  regular  food.  Yet  if  by  any  means  water  in  its 
separate  form  is  rendered  necessary  as  a  drink,  and 
indeed  for  any  other  application  to  the  human  body, 
and  for  the  preparation  of  food,  it  is  of  exceedingly 
great  importance  that  it  should  be  as  pure  as  possible. 
Some  families  are  greatly  blessed  with  a  well  or  spring 
which  furnishes  them  with  excellent  water ;  some 
bring  it  from  a  distance  in  aqueducts,  and  some  cities 
and  towns  are  supplied  by  rivers  or  large  streams  or 
ponds.  In  all  these  ways,  if  the  aqueducts  are  of  a 
proper  kind  and  construction,  water  may  be  furnished 
which  is  very  good,  and  especially  if  it  be  filtered 
before  used.  Some  take  the  pains  to  distil  all  the 
water  that  they  use;  and  if  the  water  which  they 
put  into  their  kettles  is  wholly  free  from  any  vege- 
table or  animal  matter,  they  will  obtain  the  most 
perfectly  pure  water  in  this  way ;  but  if  the  water 
which  they  put  into  their  kettles  contains  any  vege- 
table or  animal  substances,  some  of  their  properties 
will  rise  with  the  vapor,  and  qualify  the  water  which 
is  received  from  the  still.  So  that,  on  the  whole,  they 
who  cannot  otlierwise  be  well  furnished,  will  probably 
do  best  to  depend  on  the  cistern  and  the  clouds.  For 
rain-water,  when  it  is  pure,  is  the  most  delicious  and 
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wholesome  that  can  possibly  be  procured.  To  secure 
such  water,  some  have  two  stone  or  brick  cisterns  so 
constructed  that  water  will  filter  from  one  into  the 
other.  Others  have  two,  and  receive  the  first  of  the 
rain  into  one,  till  the  atmosphere  and  the  roof  are 
cleansed,  and  then  receive  it  into  the  other  for  drink, 
ing  and  culinary  jjurposes.  Others,  again,  have  one 
good  stone  or  brick  cistern,  with  pipes  so  constructed 
and  arranged  that  every  heavy  rain  will  wliolly  drive 
out  the  water  previously  contained  in  the  cistern,  and 
fill  it  with  a  fresh  supply.  In  either  of  these  ways, 
with  proper  care,  excellent  water  may  be  had  the 
year  around;  but  every  family  tliat  uses  rain  or  river 
water  should  be  furnished  with  a  first  rate  filter, 
through  which  all  their  water  should  pass  before  they 
use  it ;  and  those  who  cannot  procure  such  a  filter 
from  New  York  or  Boston  or  elsewhere,  can  easily 
construct  one  for  themselves  with  gravel  and  sand 
and  charcoal,  which  will  be  far  better  than  none. 
But  they  who  have  a  good  cistern,  well  supplied  with 
water  from  the  clouds,  and  a  good  filter  to  purify  it 
for  their  use,  can  have  the  most  delicious  and  health- 
ful drink  that  human  beings  need  or  can  enjoy  ;  and 
they  who  can  by  any  reasonable  pains  and  expense 
provide  such  drink,  are  bound  by  every  consideration 
of  health  and  morality  to  do  so.  By  adding  to  their 
cistern  a  good  ice-house,  they  may  have  their  drink 
as  cool  during  the  warm  weather  as  they  wish.  But 
I  repeat  that  they  are  wisest  who  so  live  as  to  require 
little  drink  of  any  kind. 

TIMES  OF  DRINKING. 

1526.  If  man  were  as  simple  and  as  true  to  the 
laws  and  instincts  of  his  nature  as  the  lower  animals, 
it  would  be  of  comparatively  little  importance  at  what 
time  he  drank,  so  that  it  was  always  in  obedience  to 
the  truly  instinctive  demand  of  his  vital  economy. 
But  in  civic  life,  where  many  causes  are  co-operating 
to  depress  the  physiological  powers  of  the  human 
body,  and  particularly  to  debilitate  the  digestive 
organs,  it  becomes  of  much  importance  that  the  times 
of  drinking  should  be  properly  regulated.  In  regard 
to  alimentation  we  have  seen  (426,710)  that  the  best 
interests  of  the  system  require  that  the  food  should 
be  perfectly  masticated  and  mixed  with  the  salivary 
fluid  before  it  is  swallowed.  We  have  seen  also  (429) 
that  when  food  is  received  into  the  gastric  cavity  in 
a  proper  condition,  the  stomach  secretes  a  solvent 
fluid  which,  by  the  muscular  action  of  the  organ,  is 
thoroughly  mixed  with  the  food  for  the  purpose  of 
digestion,  and  that  (440)  when  the  food  is  received  in 
a  fluid  state,  containing  considerable  aqueous  matter, 
the  water  is  first  absorbed,  and  then  the  gastric  secre- 
tion and  digestion  commence  (1281) ;  because  if  the 
gastric  juice  were  to  mix  with  the  water,  it  would  be 
so  much  diluted  that  its  solvent  power  would  be  wholly 
destroyed.  Hence,  if  in  the  midst  of  a  meal,  or  after  a 
meal  is  completed,  a  portion  of  water  or  other  drink 
is  received  into  a  vigorous  stomach,  and  more  partic- 
ularly if  true  thirst  is  felt  (1507),  the  organ  suddenly 
and  powerfully  contracts  upon  the  food,  and  presses 
it  into  the  pyloric  or  small  end  (341),  and  by  the  con- 
traction of  a  number  of  the  circular  fibres  of  the  mus- 
cular coat  (347),  which  gives  the  stomach  somewhat 
the  appearance  of  an  hour-glass,  the  food  is  held  there 
till  the  fluid  which  is  received  into  the  splenic  or 
large  end  (382)  is  absorbed,  which  is  done  as  rapidly 
as  possible,  and  then  the  circular  fibres  relax,  and 
the  regular  function  of  the  stomach  goes  on  with  lit- 
tle interruption  or  embarrassment.  But  if,  instead 
of  properly  chewing  our  food,  and  mixing  it  with  the 
fluid  of  the  mouth,  we  continually  wash  it  down  with 
some  liquid,  or  between  every  two  or  three  mouthfuls 
of  food  take  a  small  portion  of  drink,  the  fluid  and 
solid  ingesta  are  so  thoroughly  mixed  together  that 
the  process  of  digestion  cannot  commence  till  the 
meal  is  completed  and  all  the  liquid  removed  by  ab- 


sorption (442)  ;  and  this  leaves  the  alimentary  con- 
tents  of  the  gastric  cavity  much  more  dry  and  com- 
pact than  il  no  drink  had  been  taken  (1281)-  and 
tlius  we  greatly  retard  and  embarrass  the  function  of 
the  stomach,  and  serve  to  debilitate,  relax,  and  break 
down  that  organ.     Yet  while  the  stomach  continues 
to  be  vigorous  and  active,  all  this  may  be  done  with- 
out any  appreciable  symptoms  of  gastric  embarrass- 
ment, but  never  without  more  or  less  real  detriment 
to  the  organ  and  its  function.     In  that  state  of  gas- 
tric debility,  however,  which  is  almost  universal  in 
civic  life,  the  case  is  very  different ;  the  fluid  received 
into  the  stomach  during  tlie  ingestion  of  food  is  very 
slowly  and  with  great  difficulty  absorbed  ;  and  if  the 
food,  with  little  mastication  aiid  insalivation,  is  con- 
tinually washed  down  with  some  kind  of  drink,  the 
process  of  digestion,  instead  of  commencing  immedi- 
ately, as  it  ought  to  do,  will  be  delayed  for  half  an 
hour  or  an  hour,  and  sometimes  even  longer,  till  the 
relaxed  and  debilitated  absorbents  can  remove  the 
fluid  and  bring  the  food  into  a  consistence  proper  for 
the  action  of  the  gastric  juice  (1281)  ;  and  now  the 
food,  instead  of  being  properly  mixed  with  saliva 
(426),  arid  thoroughly  saturated'  with  healthy  gastric 
juice  as  it  came  into  the  stomach  mouthful  by  mouth- 
ful (42!)),  lies  in  an  oppressive  and  almost  impenetra- 
ble mass,  and  the  already  wearied  organ  must,  if  pos- 
sible, in  its  relaxation  and  lassitude,  secrete  a  suffi- 
cient quantity  of  solvent  fluid  to  digest  it.    But  in 
this  state  the  stomach  is  poorly  fitted  to  secrete  a 
healthy  and  energetic  fluid  ;  and,  therefore,  it  is  not 
surprising  that  under  such  embarrassments  the  vital 
powers  of  the  debilitated  and  worried  organ  are  not 
able  to  control  the  inorganic  affinities  (131),  but  suffer 
them  to  become  active  in  the  formation  of  gasses  and 
acids,  which  by  their  acrid  and  irritating  properties 
create  a  morbid  and  intense  thirst,  which  vehemently 
asks  for  some  liquid  to  dilute  those  acrid  substances 
(1520),  and  almost  irresistibly  compels  us  to  drink. 
If,  however,  in  this  state  of  things,  we  yield  to  the 
morbid  demand,  and  take  a  quantity  of  water  or  any 
other  liquid  into  the  gastric  cavity,  the  feeble  organ 
cannot,  like  the  vigorous  stomach,  contract  upon  its 
contents,  and  save  them  from  the  inundation,  but  the 
flood  will  come  down  and  sweep  over  the  entire  mass, 
and  reduce  it  to  a  more  unmanageable  wash  than  it 
was  at  first ;  and  then  will  follow  a  distressing  sense 
of  distension,  attended  frequently  with  eructations 
and  belchings,  and  often  a  part  of  the  crude  contents 
of  the  stomach  are  spasmodically  thrown  up,  and  a 
part  perhaps  ejected  into  the  intestines,  to  produce 
irritations,  flatulence,  colic,  etc.  (436).     This  is  a 
true  description  of  what  every  day  takes  place  in 
civic  life,  in  hundreds  of  individuals  ;  and  if  all  who 
indulge  in  the  mischievous  practice  of  washing  down 
their  food  with  liquids  of  any  kind,  do  not  experience 
all  these  evil  consequences,  they  may  be  assured  the 
practice  always  tends  to  such  results. 

1527.  If  the  use  of  even  pure  cold  water  with  our 
food  in  the  manner  I  have  described  is  incompatible 
with  the  physiological  interests  of  our  bodies,  and  the 
cause  of  functional  disturbance  and  organic  debility, 
much  more  is  that  water  objectionable  when  it  is 
habitually  used  hot  for  the  same  purposes  and  in  the 
same  manner.  As  with  our  food  (1311)  so  with  our 
drink,  every  thing  taken  into  the  mouth  and  stomach 
in  a  higher  temperature  than  our  blood  is  relaxing 
and  debilitating  to  the  parts  on  which  it  acts,  and 
through  them  to  the  whole  system.  The  teeth 
and  every  other  organ  and  part  in  the  oral  cavity 
are  injured  by  hot  drinks  (714) ;  the  throat  and 
oesophagus  and  stomach  are  relaxed  and  debilitated 
by  them.  In  short,  as  we  have  seen  (1311),  every 
])art  of  the  system  is  in  some  measure  relaxed  and 
debilitated  and  rendered  more  liable  to  disease  by  the 
dietetic  use  of  any  thing  in  an  elevated  temperature ; 
and  if,  instead  of  hot  water  or  milk  and  water,  we  use 
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tea  or  coffee  or  chocolate  or  any  other  made  beverage, 
the  mischievous  effects  on  our  digestive  organs  are 
still  greater,  and  always  in  proportion  as  the  qualities 
of  those  beverages  ai-e  more  or  less  unfriendly  to  the 
vital  powers  of  our  bodies.  Tea  and  coifee  and  wine 
and  all  other  narcotic  and  alcoholic  beverages  are 
exceedingly  deleterious;  but  as  I  shall  have  occasion 
to  speak  of  them  more  particularly  in  another  place, 
it  is  not  necessary  to  say  more  concerning  them  now. 

1528.  On  the  whole,  then,  in  regard  to  the  drink  of 
man,  it  were  best  and  most  truly  natural  if  his 
dietetic  and  other  habits  were  such  that  the  demand 
of  his  vital  economy  for  water  were  fully  answered 
by  the  aqueous  juices  of  the  fruits  and  vegetables 
which  properly  composed  a  portion  of  his  food  (1511). 
But  if  he  musl  have  drink,  every  law  and  property 
of  his  nature  unequivocally  declares  that  it  should  be 
the  most  perfectly  pure  water,  and  that  he  should  not 
drink  it  warmer  than  his  blood,  and  as  a  general  rule 
it  is  better  that  it  should  be  considerably  cooler.  It 
can  be  too  cold,  but  with  people  in  health  and  of  good 
habits  there  is  very  little  danger  in  this  direction.  It 
is  also  fully  evident  that,  as  a  general  rule,  drink 
should  not  be  taken  with  the  food,  nor  too  soon  after 
eating.  It  is  far  better,  if  one  is  thirsty,  to  take  a 
draught  of  pure  cold  water  some  twenty  or  thirty 
minutes  before  eating,  or  three  or  four  hours  after 
the  meal ;  and  they  who  are  regular  in  their  habits 
can  regulate  their  thirst  with  perfect  ease  and  com- 
fort. An  individual  whose  dietetic  habits  are  toler- 
ably cori'ect,  may  soon  accustom  himself  to  take  a 
glass  of  water  in  the  evening  or  morning,  or  at  any 
other  hour  in  the  day  he  chooses,  and  only  at  that 
one  hour ;  and  he  will  feel  his  thirst  return  regularly 
at  that  period,  and  never  trouble  him  at  any  other 
time,  unless  occasioned  by  something  extraordinary 
(1618).  They  who  are  tormented  by  a  morbid  thirst 
produced  by  gastric  irritation  from  too  much  or  from 
improper  food  (1519),  had  far  better  take  active  exer- 
cise in  the  open  air,  than  drink.  The  cool  fresh  air  tipon 
their  skin  will  greatly  abate  the  fever  of  their  stom- 
ach (291),  and  thus  alleviate  their  thirst ;  and  exer- 
cise will  increase  the  action  of  the  stomach,  and  enable 
it  to  digest  or  to  reject  its  contents ;  and  then,  let  them 
be  more  careful  to  avoid  transgression. 

SEASONINaS,  CONDIMENTS,  AND  STIMULANTS. 

1529.  The  human  body,  we  have  seen  (106,  el  seg.), 
is  composed  of  the  common  matter  of  the  world,  con- 
verted into  animal  arrangement  and  structure  by  vital 
forces,  which  overcome  and  subdue  the  more  primitive 
affinities  of  organic  matter  (107,  et  seq.).  We  have 
seen  also  (314)  that  the  matter  of  our  bodies  is  not 
permanent  in  its  organic  arrangement,  but  particle 
by  particle  is  continually  escaping  from  the  vital 
structure,  and  returning  to  inorganic  forms  (117) ; 
and  hence  the  necessity  for  constant  supplies  of  new 
matter  to  replace  that  which  is  eliminated  from  the 
vital  domain  (1466).  Our  bodies,  therefore,  consist 
of  an  assemblage  of  organs  (121)  so  constructed  and 
adjusted  as  to  form  of  the  whole  a  single  system  (314, 
et  seq.),  and  each  of  these  organs  performs  its  parti- 
cular function — ^not  for  itself  alone,  but  for  the  whole 
— as  a  constituent  part  of  the  one  system  (087,  et  seg.); 
and  the  associated  functions  of  all  the  organs  consti- 
tute the  single  vital  economy  of  the  system  (312),  by 
which  the  body  is  nourished  and  sustained  in  all  its 
physiological  properties  and  powers.  The  organic 
wants  of  our  bodies,  and  consequently  the  purposes 
for  which  their  organs  were  constructed,  require  vital 
power  and  action  in  the  organs  ;  and  vital  action  re- 
quires that  the  living  organs  should  be  susceptible  of 
being  excited  by  appropriate  stimuli  (305);  and  hence, 
as  we  have  seen  (312),  every  organ  in  which  vital  ac- 
tion is  required,  is  furnished  with  tissues  whose  vital 
properties  endow  it  with  the  necessary  powers  for  the 
performance  of  its  function ;  and  thus  every  acting 


organ  in  the  system  is'constituted  with  vital  sensi- 
bilities that  fit  it  to  be  excited  by  those  substances 
which  it  was  constructed  to  receive  and  actu])on  (296). 
A  certain  degree  of  action  in  the  several  organs  is 
therefore  necessary  for  the  sustenance  of  the  body 
and  the  maintenance  of  life  ;  and  such  is  the  general 
sympathy  of  every  organ  with  each  other  in  the 
whole  assemblage,  and  all  with  each  (230,  290 — 305), 
that  no  one  organ  can  greatly  fall  short  nor  greatly 
exceed  its  proper  rate  and  tone  of  action,  without  in 
some  measure  involving  the  whole  system,  and  caus- 
ing a  correspondent  disturbance  in  the  general  eco- 
nomy  of  the  vital  domain.  And  although,  as  we 
have  seen  (294),  the  animal  centre  of  perception  has 
in  the  ordinary  state  of  the  system  no  cognizance  of 
the  particular  actions  and  conditions  of  the  several 
organs  in  the  domain  of  organic  life,  yet  the  cerebro- 
spinal system  (228)  sympathizing  directly  and  power- 
fully with  that  domain  in  all  its  affections  and  condi- 
tions (293 — 305),  the  animal  is  conscious  of  satisfac- 
tion and  enjoyment,  or  depression  and  disquietude, 
according  as  the  general  tone  of  the  organic  economy 
comes  up  to  or  falls  short  of  the  usual  healthy  stand- 
ard. And  consequently,  as  we  have  seen  (305),  when 
the  system  is  in  perfect  health,  and  each  organ  is 
healthfully  acting  under  the  influence  of  its  appro- 
priate stimulus,  the  physiological  wants  of  the  or- 
ganic economy  are  satisfied,  a  grateful  communion  of 
sympathy  pervades  the  whole  system,  and  mental 
tranquillity  or  perhaps  delight  is  the  natural  result 
(565).  If  by  any  means  to  which  the  S3'stem  is 
adapted  and  accustomed  the  stimulation  is  somewhat 
increased  and  the  general  tone  elevated,  the  sympa- 
thetic mental  consciousness  or  feeling  amounts  to  ex- 
hilaration and  perhaps  high  enjoyment ;  and,  on  the 
other  hand,  if  by  any  means  the  general  tone  be  de- 
pressed, the  sympathetic  mental  consciousness  or  feel- 
ing is  cornmensurately  unpleasant  and  distressing,  and 
the  individual  feels  a  corresponding  degree  of  dissatis- 
faction and  disquietude,  which  is  promptly  removed 
and  satisfaction  afforded  by  the  requisite  degree  of 
stimulation.  Hence  it  may  be  said  that  there  is  in 
man  and  all  animals  a  natural  love  or  stimula- 
tion. 

1530.  But  the  vital  sensibilities  by  which  our 
organs  are  rendered  susceptible  to  the  action  of  ap. 
propriate  stimuli,  also  render  them  susceptible  to  the 
action  of  other  and  improper  stimuli.  In  the  natural 
constitution  of  man,  all  the  animal  and  organic  sen- 
sibilities (292,  et  seg.)  are  established  with  precise  and 
determinate  relations  to  the  physiological  interests  of 
the  body,  and  to  the  nature  and  qualities  of  the  sub- 
stances designed  to  act  on  the  living  tissues  of  the 
organs  (689,  et  seg.).  Thus,  as  we  have  seen  (300, 
950),  the  organic  sensibilities  of  the  stomach  not  only 
render  that  organ  capable  of  being  excited  to  action 
by  appropriate  stimuli,  but  they  render  it  capable  of 
being  excited  to  even  the  most'powerful  and  violent 
action  by  improper  and  offending  and  pernicious  sub- 
stances. 

1531.  In  the  perfectly  healthy  and  undepraved 
state  of  the  stomach,  its  sensibilities  enable  it  with 
the  nicest  and  most  discriminating  accuracy  to  per- 
ceive  and  appreciate  both  the  quality  of  the'  stimulus 
and  the  degree  of  stimulation  (286,  726,  727,  950) ;  but 
the  habitual  introduction  of  improper  substances  into 
the  gastric  cavity  so  depraves  its  sensibilities  that  it 
often  wholly  loses  its  discriminating  potver  to  perceive 
the  gualilg  of  the  stimulus,  and  only  retains  the  ability 
to  appreciate  the  degree  of  stimulation  (728).  By  the 
same  means,  also,  its  delicate  susceptibility  to  the  ac- 
tion of  its  natural  and  appropriate  stimuli  is  so  im- 
paired, that  the  latter  fail  to  e.xcite  sufficient  action 
in  the  organ  to  keep  up  its  proper  tone  and  to  satisfy 
the  demands  of  the  organic  economy  ;  and  the  conse- 
quence is,  that  a  physiological  depression  of  the  organ 
results  (1180,  Note),  which  involves  the  whole  do- 
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main  of  organic  life ;  and  the  sympathy  of  tlie  cere- 
bro-spinal  system  with  this  depression  (228)  becomes 
a  mental  consciousness  of  dissatisfaction,  disfjiiietude, 
and  distress,  Avhich  must  either  be  home  till  the  vital 
economy  recovers  tlie  stomach  from  its  depravity, 
and  restores  it  to  its  healthy  susceptibility,  or  be  re- 
moved by  the  use  of  the  stimulus  bv  which  the  de- 
pravity has  been  produced,  or  by  some  other  stimulus 
equally  powerful.  Thus,  while  the  stomach  is  healthy 
and  undepraved,  the  simplest  and  plainest  food  excites 
it  to  the  vigorous  performance  of  its  function  ;  and 
there  is  no  want  of  tone  in  the  organ,  and  no  pliysi- 
ological  dissatisfaction  is  felt  in  the  system,  and'  no 
mental  disquietude  results.  If,  in  this  state  of  things, 
a  sufficient  quantity  of  tobacco  or  any  other  poison  is 
introduced  into  the  gastric  cavity  to  endanger  life 
very  imminently,  its  poisonous  property  is  instantly 
perceived,  and  the  sympathetic  alarm  is  pi-omptly 
given  to  the  whole  domain  of  organic  life  (225),  and, 
as  we  have  seen  (300,  9.50),  the  most  violent  vital  re- 
action takes  place  ;  but  if  a  very  small  portion  of  to- 
bacco be  introduced  at  first — not  enough  to  endanger 
life,  nor  greatly  to  disturb  the  function  of  the  stomach 
— very  little  or  no  alarm  will  be  given  to  the  organic 
domain  at  large,  but  the  stomach  will,  as  _it  were,  en- 
deavor to  keep  its  little  troubles  to  itself,  and  by  its 
own  special  economy  (1541)  protect  itself  and  the 
vital  domain  as  far  as  possible  from  its  deleterious 
qualities.  Yet  always  and  inevitably,  just  in  pro- 
portion to  the  pernicious  quality  and  energy  of  the 
tobacco,  the  discriminating  sensibility  of  the  stomach 
is  impaired,  and  the  organ  is  commensurately  less 
susceptible  to  the  action  of  plain  and  simple  aliment, 
and  less  nice  to  perceive  the  poisonous  properties  of 
the  tobacco. 

1532.  If  the  effect  is  small,  and  no  more  tobacco  is 
introduced  into  the  gastric  cavity,  the  vital  economy 
will  soon  recover  the  organ  from  the  injury,  and  re- 
store it  to  its  healthy  sensibility.  But  if,  before  this 
is  effected,  a  little  larger  quantity  of  tobacco  is  taken, 
the  stomach,  having  less  power  to  perceive  its  ])oison- 
ous  properties,  will  give  no  more  alarm  than  it  did 
before  with  the  less  quantity ;  and  if  this  course  be 
followed  tip  for  a  short  time,  gradually  increasing  the 
quantity  of  the  tobacco,  the  discriminating  sensibility 
of  the  stomach  will  be  so  much  depraved  that  it  will 
no  longer  be  able  to  perceive  the  quality  of  the  stimu- 
lus, and  only  able  to  appreciate  the  degree  of  stimu- 
lation (728) ;  and  this  discriminating  sensibility  of 
the  stomach,  being  destroyed,  there  remains  no  other 
instinctive  means  by  which  the  poisonous  character 
of  the  tobacco  can  be  detected  in  the  gastric  cavity. 
If  now  the  tobacco  be  entirely  withheld,  and  the  de- 
praved stomach  be  left  to  its  own  resources  and  the 
action  of  its  natural  and  appi-opriate  stimuli,  these 
will  wholly  fail  to  keep  up  the  tone  of  the  organ,  and 
the  necessary  consequence  will  be  a  physiological  de- 
pression corresponding  with  the  depth  and  extent  of 
the  depravity,  and  involving  the  whole  domain  of  or- 
ganic life  (228),  and  sympathetically  producing  a  pro- 
portionate degree  of  mental  disquiet  and  distress. 

1533.  But  the  mind  cannot  be  conscious  that  the 
tobacco  has  produced  its  distress,  nor  that  it  is  suf- 
fering from  the  want  of  physiological  tone  in  the  sto- 
mach or  any  other  organ  (305).  It  is  only  conscious 
of  its  own  distress,  which  it  naturally  attributes  to 
some  purely  mental  or  moral  cause  acting  directly  on 
itself  (565).  The  depraved  stomach,  however,  craves 
its  accustomed  stimulus,  with  a  vehemence  equal  to 
the  depth  of  its  depravity  and  the  degree  of  its  ])hysi- 
ological  depression  ;  and  if  the  requisite  quantity  of 
tobacco  be  introduced  into  it,  immediately  its  tone  is 
restored,  the  physiological  depression  removed,  and 
the  mental  disquietude  dispelled.  But  the  mind  can- 
not be  conscious  that  it  derives  its  relief  from  the 
action  of  a  poisonous  substance  on  the  stomach,  nor 
that  it  is  in  any  measure  affected  by  the  condition  of 


any  bodily  organ  (37fi).  The  stomach  no  longer  per- 
ceives  the  poisonous  quality  of  the  tobacco  ;  it  only 
apjireciates  the  degree  of  stimulation  which  the  to- 
bacco produces  ;  and  in  thai  degree  of  stimulation  the 
stomach  blindly  rejoices,  and  the  whole  organic  do- 
main sympathetically  rejoices  with  it  (297);  and  in 
this  general  i)hysiol()gical  exhilaration  the  mind  re- 
joices also,  though  utterly  unconscious  of  the  source 
of  its  delight  (577).  But  the  mind,  not  from  its  con- 
sciousness,  but  from  the  e.vercise  of  its  reasoning 
powers,  will  soon  discover  that  its  disquietude  follows 
the  abstraction  of  the  tobacco,  and  its  satisfaction  or 
delight  follows  the  use  of  it;  and,  judging,  not  from 
any  knowledge  of  the  physiological  powers  and  laws 
of  the  body  and  of  the  properties  of  the  tobacco,  but 
wholly  from  its  own  consciousness  of  disquietude 
when  the  tobacco  is  withheld  and  satisfaction  when 
it  is  used,  it  naturally  and  necessarily  comes  to  the 
conclusion  that  the  tobacco  is  not  only  innoxious  but 
highly  salutary;  and  thus  man  is  brought  to  the  full 
belief  that  tobacco  is  greatly  conducive  to  his  health 
and  comfort,  and  feels  himself  fully  confirmed  in  this 
opinion  by  the  very  best  and  most  infallible  means  of 
knowledge — his  own  experience. 

1534.  This  same  reasoning  strictly  applies  to  the 
physiological  and  psychological  effect  of  all  other  pure 
stimulants  on  the  human  system  (879).  In  every 
case,  by  so  much  as  they  increase  vital  action,  they 
cause  the  vital  expenditure  (37C)  to  be  in  excess  o'f 
the  immediate  vital  replenishment  (881);  and  the 
necessary  consequence  is  a  commensurate  physiolo- 
gical depression,  or  '  indirect  debility,'  as  it  is  called 
in  medical  works.  In  every  case  also,  in  proportion 
to  the  deleteriousness  of  the  substance  used,  the  vital 
sensibility  o'f  the  organ  on  which  it  acts  is  impaired 
and  depraved  ;  and  the  organ  loses  the  power  to  per- 
ceive the  quality  of  the  stimulus,  and  only  retains  the 
ability  to  appreciate  the  degree  of  stimvilation.  More- 
over, in  exact  proportion  as  any  organ  becomes  de- 
praved by  any  particular  kind  of  stimulus,  it  loses  its 
susceptibility  to  the  stimulating  properties  of  other 
substances  (701),  and  becomes  dependent  on  that  par- 
ticular kind  for  a  satisfactory  degree  of  stimulation, 
and  is  depressed  and  dissatisfied  if  that  accustomed 
stimulus  is  withheld  ;  and  in  its  depression  involves 
to  some  extent,  as  we  have  seen  (1532),  all  the  phy- 
siological and  psychological  powers  of  the  system. 
This  constitutes  the  power  of  such  acquired  appetites, 
and  renders  it  exceedingly  difficult  to  subdue  and  re- 
move them.  And  always,  when  the  system  has 
become  habituated  to  any  stimulating  substance,  the 
depth  of  the  depravity  caused  by  its  use,  the  depres- 
sion and  dissatisfaction  experienced  if  it  is  withheld, 
and  the  difficulty  of  subduing  the  appetite  for  it,  are 
in  proportion  to  the  deleteriousness  of  the  substance, 
and  the  natural  and  instinctive  antipathy  of  the  pure 
and  healthy  vital  powers  to  its  poisonous  properties. 

1535.  But  as  the  discriminating  sensibility  by 
which  any  organ  is  enabled  to  perceive  the  poisonous 
properties  of  substances  which  act  upon  it  are  soon 
destroyed  by  the  habitual  use  of  such  substances 
(69G),  and  as  the  degree  of  stimulation  is  all  that  is 
appreciated  by  the  general  organic  economy  and  all 
that  affects  the  mental  consciousness,  so  the  physio- 
logical satisfaction  and  the  mental  enjoyment  and  de- 
light always  correspond  with  the  degree  of  stimula- 
tion, without  any  regard  to  the  quality  of  the  stimu- 
lus. And  as  the'most  deleterious  substances  cause  the 
deepest  depravity  of  the  organs  on  which  they  act, 
and  as  their  stimulation  is  attended  with  the  greatest , 
expenditure  of  the  vital  powers,  and  is  consequently 
followed  by  the  greatest  degree  of  physiological  depres- 
sion and  mental  disquietude,  so  the  depraved  appetite 
formed  bv  the  use  of  such  substances  is  most  impor- 
tunate aiid  despotic,  and  most  exclusive  in  its  demand 
for  the  pai-ticular  kind  of  substance  by  which  it  was 
formed,  and  tliat  particular  kind  of  substance  be- 
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comes  most  exclusively  essential  to  the  production  of 
the  requisite  degree  of  stimulation.  And  hence,  in 
proportion  to  the  deleteriousness  of  any  substance  on 
which  the  system  has  become  dependent  for  stimula- 
tion, the  mind,  judging  from  its  own  fconsciousness 
(1533),  regards  that  substance  as  essential  to  its  own 
comfort  and  enjoyment,  and  to  the  welfare  of  the 
body ;  and  as  such  substances,  when  the  system  is 
deeply  depraved  by  them,  are  always  used  in  gratifi- 
cation of  the  most  importunate  appetite,  and  as  their 
stimulation  removes  the  most  distressing  physiologi- 
cal depression,  caused  by  their  own  depraving  and 
exhausting  influence,  so  their  stimulation  is  regarded 
as  the  most  grateful  and  delightful  of  all  the  enjoy- 
ments of  life,  and  the  substances  themselves  often  be- 
come of  more  importance,  in  the  estimation  of  the 
mind,  than  any  thing  else  affecting  human  existence. 

1536.  The  explanation  of  these  phyBiological  prin- 
ciples fully  discloses  to  us  the  philosophy  of  the  uni- 
versal and  deeply  melancholy  fact  of  man's  propensity 
to  indulge  excessively  in  the  use  of  stimulating  and 
intoxicating  substances  (768).  By  over-exertion  of 
the  body,  or  over-action  of  the  mind,  or  by  dietetic 
errors  in  the  quantity  or  quality  of  food,  or  by  some 
other  cause  (510),  the  nice  balance  of  the  physiologi- 
cal actions  of  the  body  is  disturbed,  a  corresponding 
physiological  depression  is  produced,  and  a  commen- 
surate disquietude  is  felt.  If,  in  this  state  of  things, 
man  fuUy  understood  himself,  and  were  wise,  he 
would  patiently  bear  the  light  and  momentary  dis- 
quietude, till  the  renovating  powers  of  his  vital  econo- 
my restored  the  balance  of  action,  and  thus  removed 
his  distress  (1419).  But  unhappily,  man  knows  not 
himself !  and,  what  is  yet  more  his  fault  than  his 
misfortune,  he  seeks  not  with  proper  diligence  and  in 
a  proper  manner  to  know  himself.  And  in  his  ignor- 
ance, if  by  any  means  he  experiences  a  physiological 
depression  and  consequent  disquietude,  he  is  at  once 
impatient  to  be  relieved,  and  eagerly  avails  himself  of 
any  thing  that  promises  the  most  speedy  alleviation. 
Purely  by  accident  at  first  he  discovers  that  certain 
substances,  if  taken  into  his  stomach,  exhilarate  him 
and  remove  his  depression  (880)  ;  but  upon  what  prin- 
ciple he  has  no  idea  (1533),  nor  does  he  give  himself 
any  care  to  ascertain.  It  is  enough  for  him  to  know 
that  when  he  is  fatigued  or  in  any  manner  depressed, 
if  he  takes  the  substances  in  suitable  quantities,  he  is 
relieved  and  perhaps  made  happy.  The  olfactory 
and  gustatory  (690,  et  seq.)  and  organic  sensibilities 
(296,  727)  alone  can  perceive  and  appreciate  the 
qualities  of  the  substances  with  reference  to  the  phy- 
siological interests  of  the  body  ;  and  these,  we  have 
seen,  are  soon  depraved  by  the  action  of  those  sub- 
stances, and  the  system  only  retains  the  ability  to- 
appreciate  the  degree  of  stimulation,  and  that  is  the 
very  thing  that  aff^ords  the  satisfaction  and  delight ; 
while  at  the  same  time  its  effects  upon  the  system 
destroy  the  physiological  and  mental  ability  of  the 
individual  to  be  satisfied  with  the  action  of  the  na- 
tural and  appropriate  stimqli  (1531),  and  cause  a  more 
and  more  frequent  and  distressing  physiological  de- 
pression and  consequent  demand  for  stimulation. 
But  man  in  his  ignorance,  and  in  the  blindness  of  his 
sensuality,  knows  nothing  of  the  physiological  philo- 
sophy of  all  this.  He  neither  knows  nor  suspects 
that  the  frequency  and  depth  of  his  disquietude  are 
caused  in  any  measure  by  the  substances  which  he 
uses  to  remove  that  disquietude.  He  only  knows 
from  his  experience  (37),  whose  integrity  he  can  no 
more  doubt  than  he  can  doubt  his  existence  (1533), 
that  whenever  he  feels  depressed  and  disquieted,  the 
use  of  those  substances  affords  him  relief  and  satisfac- 
tion and  enjoyment ;  and,  therefore,  he  fully  believes 
them  to  be  salutary  cordials  which  do  him  good,  and 
only  good. 

1537.  Thus  man  in  his  blindness  and  delusion  goes 
on  from  the  occasional  to  the  habitual  use  of  his  sti- 


mulants, till  he  brings  his  system  into  such  a  state  of 
general  physiological  depravity,  and  renders  it  so  sub- 
ject to  physiological  depression,  that  its  natural  and 
appropriate  stimuli  (305)  no  longer  serve  to  keep  up 
its  tone  in  any  respect,  nor  to  satisfy  its  demands  for 
stimulation  (1531);  and  the  result  is,  that  iiothing 
simple  and  unexciting  in  his  food  or  drink  satisfies 
his  depraved  appetite  and  morbid  craving  for  stimu- 
lation ;  and,  therefore,  he  blindly  multiplies  the  kinds 
of  his  stimulants  and  increases  the  quantity,  with  the 
increasing  depravity  and  demand  of  his  system,  with- 
out knowing  or  suspecting  the  consequences,  till  every 
thing  in  his  diet,  every  thing  he  swallows,  is,  either 
of  its  own  nature  or  by  the  addition  of  other  sub- 
stances, pungent  and  exciting ;  and  this  inevitably 
soon  brings  the  system  into  a  condition  in  which  its 
exhaustion  is  so  rapid  and  its  consequent  depression 
so  deep  and  distressing,  that  it  can  no  longer  be  satis- 
fied with  the  mere  dietetic  use  of  stimulants,  but  must 
be  kept  continually  under  their  influence ;  and  as 
the  more  freely  such  substances  are  used  the  more 
rapidly  and  powerfully  they  exhaust  and  destroy  the 
susceptibilities  of  the  system  even  to  their  own  influ- 
ence, so  the  infatuated  self-destroyer  is  driven  on  to 
the  use  of  more  and  more  powerful  and  pernicious 
substances,  till  he  exhausts  the  resources  of  nature 
and  of  human  ingenuity  in  making  himself  a  miser- 
able and  yet  utterly  deluded  drunkard  and  degraded 
sot !  And  from  the  beginning  to  the  end  of  this 
career  of  self-destruction,  man  is  compelled  along  his 
course  by  a  necessity  which  he  voluntarily  generates 
as  he  proceeds,  and  at  every  step  he  is  ready,  in  the 
full  sincerity  of  his  soul,  so  swear  by  all  in  earth  and 
heaven  that  his  own  experience,  which  is  the  most  in- 
fallible criterion  of  truth  that  man  can  have,  fully 
demonstrates  the  correctness  of  his  habits,  and  proves 
not  only  t^at  his  stimulants  are  innoxious,  but  that 
they  are  salutary  and  necessary  for  his  comfort  and 
for  the  continuance  of  his  life. 

1538.  There  is,  therefore,  in  man  a  natural  aptitude 
and  powerful  tendency  to  become  a  drunkard,  and  to 
destroy  himself  by  the  use  of  stimulating  and  intox- 
icating substances.  Hence,  in  all  periods  of  time  and 
all  portions  of  the  world,  it  has  been  universally  true 
of  the  human  species,  that  the  means  of  stimulation 
and  intoxication  have  been  among  the  first  discoveries 
and  inventions  of  the  earliest  stages  of  society  ;  and 
nearly  every  tribe  and  nation  have  indulged  in  the 
use  of  those  means,  without  suspecting  the  conse- 
quences, till  almost  universal  drunkenness  was  the 
result ;  and  when,  by  enlarged  experience,  and  by 
the  sagacious  observation  of  the  more  intelligent  and 
philanthropic  members  of  society,  the  relation  be- 
tween such  excesses  and  their  evil  effects  has  been 
discovered,  the  depraved  appetite  of  the  body  and  the 
delusion  of  the  mind  (576, 598)  have  proved  too  mighty 
for  the  restraints  of  civil  law,  or  at  most  the  excesses 
have  only  been  restrained  in  a  very  small  measure  by 
the  severest  exercise  of  civil  power.  Among  the 
bloodiest  and  most  terrible  laws  to  be  found  in  the 
codes  of  nearly  every  nation  that  has  inhabited  the 
earth,  are  those  which  in  the  earliest  stages  of  their 
civilization  were  enacted  and  enforced  against  excesses 
in  the  use  of  intoxicating  substances.  And  yet,  where- 
such  laws  have  been  most  sanguinary  and  most 
terrible,  the  nations,  after  having  risen  to  what  is 
considered  the  highest  state  of  refinement  in  civili- 
zation, have,  mainly  through  excesses  of  this 
kind,  declined  and  perished  in  general  drunkenness. 
Ancient  Greece  and  Rome  iire  in  this  respect  but 
striking  illustrations  of  the  general  history  of  the 
human  race.  Indeed  all  means,  both  human  and 
divine,  have  hitherto  failed  to  restrain  mankind  from 
excessive  indulgence  in  stimulating  and  intoxicating 
substances.  The  general  diffusion  of  that  knowledge 
wliich  leads  to  self-restraint  has  ever  been,  and  from 
the  nature  of  things  must  ever  be,  the  only  means 
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which  can  in  any  measure  reclaim  man  from  this 
deep  and  tiniversal  deju-avity  and  dehision.  So  fast 
as  the  people  of  any  state  or  nation  liave  become 
sufficiently  intelligent  to  perceiv(i  and  understand  the 
conseciuences  of  an  excessive  indijilgence  in  the  use  of 
stinuilatinjf  and  intoxicating  substances,  they  have  as 
a  general  fact  restrained  themselves  within  narrower 
and  narrower  limits  of  indulgence,  in  proportion  to 
their  ii\telligenco  and  the  trut^i  and  extent  of  their 
convictions.  But  where  the  depravity  is  universal, 
and  the  appetite  for  stimulating-  and  intoxicating 
substances  is  engrafted  as  it  were  upon  tlie  very 
constitution  by  hereditary  influence  and  jierpetual 
habit  (1418),  it  is  a  most' difficult  thing  to  ])rodnce 
the  con\  iction  that  such  indulgences  are  incompatible 
with  human  happiness  and  health  and  life  and  soimd 
morality  and  true  religion.  Hence,  even  in  the  most 
enlightened  state  or  nation  upon  earth,  the  people 
have  as  yet  only  become  sufficiently  intelligent  to 
understand  the  relation  between  the  excessive  use  of 
the  most  powerful  intoxicating  substances  and  their 
most  violent  effects ;  and  in  proportion  to  the  fulness 
of  this  conviction  they  restrain  themselves  from  actual 
drunkenness  ;  but  they  do  not  perceive  and  under- 
stand the  relation  between  the  use  of  all  intoxicating, 
all  purely  stimulating  substances,  and  their  immediate 
and  ultimate  physiological  and  pathological  effects 
upon  the  human  body ;  and,  therefore,  while  they 
perhaps  restrain  themselves  entirely  from  the  use  of 
certain  intoxicating  substances  whose  ruinous  effects 
have  become  too  well  known  to  be  denied  or  doubted, 
they  indulge  themselves  with  little  or  no  restraint  in 
almost  every  other  kind  of  stimulating  and  intoxicat- 
ing substances  whose  mischievous  effects  they  have 
not  yet  been  forced  to  perceive  and  understand ;  and 
hence  the  universal  fact,  that  human  beings  even  in 
the  most  enlightened  portions  of  the  world,  habitually 
and  almost  continually  indulge  in  the  use  of  a  great 
variety  of  stimulating  and  intoxicating  substances,  to 
render  their  diet  gratifying  to  a  depraved  appetite 
(702),  and  to  keep  up  a  satisfactory  degree  of  stimula- 
tion in  their  systems ! 

1539.  All  stimulants,  I  have  said  (884),  increase 
the  vital  action  of  parts  with  which  they  come  in 
contact ;  and  when  they  are  powerful,  and  the 
quantity  considerable,  and  the  organ  or  part  on 
which  they  act  an  important  one,  such  as  the 
stomach,  their  local  effect  is  sympathetically  felt  by 
the  whole  organic  domain  (2.98),  and  the  whole 
system  is  thrown  into  an  increased  action  by  sym- 
pathetic excitement  or  irritation.  Substances  that 
act  in  this  manner  are  called  local  stimulants.  Others 
are  rapidly  taken  up  by  the  absorbents  (442)  and 
diffused  throughout  the  body,  exciting  every  part  to 
increased  action  by  their  immediate  presence.  These 
are  called  diffusable  sthmilants.  But  while  the  stimu- 
lation produced  by  these  different  substances,  when 
the  system  is  accustomed  to  them,  is  identified  in  the 
mental  consciousness  (1533)  with  that  which  is  pro- 
duced by  the  natural  and  appropriate  stimuli,  giving 
a  sense  of  satisfaction  and  increased  vigor  and  enjoy- 
ment (1535),  yet  the  physiological  action  which  they 
cause  is  of  a  very  different  character.  The  natural 
and  appropriate  stimuli  of  the  system  (305)  always 
excite  the  parts  on  which  they  act  to  the  performance 
of  their  function,  and  the  stimulation  which  they 
produce  increases  the  functional  energy  of  the  organs. 
But  the  action  caused  by  those  foreign  substances 
which  are  used  purely  for  their  stimulating  effect,  is 
the  action  of  vital  resistance  (300),  or  what  is  called 
vital  reaction  (950) — a  rallying  of  the  vital  forces  to 
resist  and  repel  and  expel  the  offending  and  disturb- 
ing cause.  This  stimulation,  therefore,  while  it  lasts, 
though  it  increases  the  feeling  of  strength,  and  to 
some  extent  the  muscular  power  of  voluntary  action 
(880),  yet  it  never  in  any  case  increases  the  functional 
energy  of  any  of  the  organs  concerned  in  assimilation 


and  nutrition  but,.on  the  contrary,  alwavs  diminishes 
the  iunctional  power  ol  those  organs,  and  retards  their 
lunctions  and  deteriorates  their  functional  results 
On  this  miportant  ])oint  medical  men  have  fallen  into 
an  exceedmgly  great  error  of  oi)inion,  wliidi  has  been 
the  source  of  mcalculable  mischief  in  medical  practice 
and  dietetic  regimen. 


SALT. 


1540.  Salt  has  probal>lv  been  more  nniversallv 
employed  as  an  article  of  diet  by  mankind,  from  the 
prmiitive  ages  to  the  present  day,  than  any  other 
pure  stimulant  or  substance  which  is  used  simiily  for 
Us  exciting  property.  It  can  hardly  be  considered 
remarkable,  therefore,  that  at  a  very  early  period  in 
the  history  of  the  human  family  this  substance  came 
to  be  considered  as  essential  to  the  comfort  and  the 
health  of  man,  nor  even  that  in  later  times  the  opinion 
should  be  very  generally  entertained  by  those  nations 
who  use  salt,  that  an  entire  and  protracted  abstinence 
from  it  would  inevitably  destroy  life.  But  it  is  some- 
what remarkable  that  scientific'men,  and  particularly 
those  who  have  given  their  attention  to  physiology, 
chemistry,  medicine,  etc.,  have  not  long  before  th'is 
discovered  and  disclosed  the  error  of  such  opinions. 

1641.  Salt  is  a  mineral  substance,  and  is  whollv  in- 
nutritious  and  indigestible.  If  a  table  spoonful  of  it 
be  dissolved  in  half  a  pint  of  water,  and  introduced 
into  the  human  stomach,  it  is  immediately  perceived 
by  the  organic  sensibilities  of  that  organ  (29C)  as  an 
offending  or  disturbing  substance ;  great  irritation  is 
produced  ;  the  vital  forces,  if  not  exceedingly  im- 
paired (950),  react  with  energy  ;  mucous  and  serous 
secretions  are  rapidly  increased  in  the  gastric  cavity, 
to  protect  the  mucous  membrane  (338)  from  its  acrid 
and  irritating  qualities  ;  much  distress  is  experienced 
by  the  individual,  and  nausea  and  vomiting  generally 
succeed,  as  an  instinctive  means  of  expelling  the 
offending  cause  from  the  vital  domain  ;  and  in  all 
cases,  considerable  portions  of  it  are  driven  through 
the  pyloric  orifice  (341)  into  the  intestines,  where 
great  irritation  is  also  produced  by  it,  and  it  is  soon 
expelled  from  the  bowels,  with  large  quantities  of 
serum  secreted  from  the  blood  to  dilute  and  flood 
away  the  irritating  substance,  and  thus  protect  the 
living  parts  on  which  it  acts,  and  the  vital  intei'ests 
of  the  system  generally,  from  its  pernicious  effects 
(1505).  When  salt  is  taken  into  the  stomach  in 
small  quantities  with  food,  the  result  is  somewhat 
different.  If  the  stomach  is  perfectly  healthy  in  all 
its  properties  and  powers  (312),  however  small  the 
quantity  of  salt,  it  is  immediately  detected  by  the 
undepraved  sensibihties  of  the  organ,  and  a  vital 
reaction  takes  place,  corresponding  in  energy  and 
extensiveness  with  the  quantity  and  strength  of  the 
offending  substance  (300),  and  by  the  mucous  and 
serous  secretions  which  are  promptly  produced,  the 
parts  are  protected,  and  the  salt  is  so  diluted  as  to  be 
rendered  no  longer  very  dangerous  to  the  delicate 
vital  properties  of  the  tissues  on  which  it  may  act. 
It  is  therefore  not  expelled  from  the  alimentary  cavity 
by  vomiting  nor  purging,  but  is  taken  up  in  a  state 
of  solution  by  the  absorbents  of  the  stomach  (442), 
and  mingled  with  the  blood  of  the  portal  veins  (448); 
not  in  any  case  nor  degree,  however,  to  supj)ly  the 
wants  of  the  vital  economy,  but  to  be  expelled  from 
the  vital  domain  through  the  kidneys,  lungs,  skin, 
and  other  depurating  oi'gans  of  the  system,  as  a  fo- 
reign substance  (60C).  By  the  long  and  habitual  use 
of  this  substance,  however,  the  organic  sensibilities 
of  the  stomach,  and  of  all  the  other  parts  of  the  sys- 
tem, become  so  much  impaired  by  its  qualities,  that 
they  no  longer  make  so  energetic  a  resistance  to  it  as 
when  they  are  healthy  and  undepraved,  and  the  salt 
is  gradually  permitted  to  pass  more  and  more  freely 
into  the  general  circulation,  and  be  diffused  through- 
out the  whole  vital  domain  (448),  pervading  the  mi- 
nute vessels  of  the  glands  and  other  parts,  and  becom- 
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ing  so  permanent  a  quality  of  the  serum  of  the  blood 
as  to  be  regarded  by  many  as  au  evidence  of  the  ne- 
cessity for  its  dietetic  use. 

1542.  The  facts  in  regard  to  the  dietetic  use  of  salt 
then  are  these  :  —  1.  Salt  is  wholly  innutritions — it 
affords  no  nourishment  to  any  structure  or  substance 
of  the  human  body.  2.  It  is  utterly  indigestible — it 
enters  the  body  as  a  mineral  substance — it  is  absorbed 
unchanged  as  a  mineral  substance — it  goes  the  rounds 
of  the  general  circulation  as  an  unassimilated  mineral 
substance — and  is  finally  eliminated  from  the  body 
through  the  kidneys,  lungs,  skin,  etc.,  as  an  unassi- 
milated mineral  siibstance.  3.  Its  acrid  quality  is 
offensive  to  the  vital  sensibilities  of  the  organs,  al- 
ways causing  vital  reaction  or  resistance,  and  this  vital 
reaction  constitutes  the  only  stimulation  ever  produced  by 
salt,  and  is  therefore  always  attended  with  a  commen- 
surate degree  of  irritation  and  vital  expenditure,  and 
followed  by  a  correspondent  degree  of  indirect  debility 
and  atony;  and  consequently  it  always  and  inevitably 
tends  to  produce  chronic  debility,  preternatural  irri- 
tability,  and  disease ;  the  stomach,  intestines,  ab- 
sorbents, veins,  heart,  arteries,  and  all  the  other 
organs  of  the  system,  are  always  irritated,  exhaust- 
ed, and  debilitated  by  its  presence.  4.  It  never  in 
any  measure  promotes  digestion  nor  any  of  the  assi- 
milating functions  of  the  system ;  on  the  contrary  it 
always  retards  those  functions,  and  is  imfavorable  to 
all  the  vital  changes  (1282).  Where  a  stomach  has 
been  greatly  debauched  and  its  energies  prostrated, 
the  sudden  and  entire  abstraction  of  salt  and  all  other 
stimulants  from  the  food  would  undoubtedly  leave 
that  organ  in  a  temporary  state  of  atony  or  depres- 
sion, which  would  uniit  it  for  the  performance  of  its 
function.  But  it  is  entirely  certain  that,  in  a  sto- 
mach whose  powers  and  sensibilities  are  unimpaired 
and  healthy,  salt  always  retards  digestion  and  em- 
barrasses the  function  and  diminishes  the  functional 
powers  of  the  organ ;  and  the  impaired  stomach  re- 
ceives tone  from  it  only  upon  a  principle  which  is  al- 
ways and  inevitably  unfriendly  to  its  own  physiolo- 
gical interests  and  to  those  of  the  system  in  general 
(879).  And  this  is  aU  true  of  every  other  assimilat- 
ing function  and  process  of  the  vital  economy  ;  and 
hence  it  is  a  well  ascertained  truth  in  the  science  of 
physiology,  that  the  dietetic  use  of  salt  is  unfriendly 
to  all  the  processes  of  assimilation,  nutrition,  and  se- 
cretion, in  the  vital  economy.  5.  It  always,  in  pro- 
portion to  the  freedom  with  which  it  is  used,  dimin- 
ishes gustatory  enjoyment  (701).  It  is  true  that  there 
are  some  substances  eaten  by  man,  whose  qualities  are 
STich  that  they  are  rendered  more  tolerable  by  the  use 
of  salt  than  they  would  be  without  it ;  but  it  is  never- 
theless true  that  the  use  of  salt  with  those  substances 
always  and  necessarily  impairs  the  nicely  discriminat- 
ing power  of  the  organ  of  taste,  and  takes  away  the 
delicate  perception  of  the  agreeable  qualities  of  more 
proper  food  (698),  and  thereby  on  the  whole  immea- 
surably diminishes  the  amount  of  gustatory  enjoy- 
ment in  the  course  of  an  ordinary  life.  Incredible 
as  this  may  appear  to  many,  every  intelligent  indi- 
vidual may  demonstrate  its  truth  by  three  months' 
fair  experiment. 

1543.  But  we  are  told  of  the  great  abundance  of 
salt  in  nature — of  the  instinct  of  some  of  the  lower 
animals,  which  prompts  them  to  go  a  great  distance 
to  procure  it — of  its  necessity  to  preserve  the  lives  of 
some  of  the  domesticated  animals,  and  of  the  Scrip- 
ture authority  for  its  use  in  human  diet.  All  these 
points  I  have  carefully  examined,  and  from  the  exa- 
mination am  the  more  fully  convinced  that  salt  is  not 
a  necessary  nor  a  proper  article  for  the  dietetic  use  of 
man.  Its  great  abujulance  in  nature  affords  no  evi- 
dence either  for  or  against  the  propriety  of  man's 
using  it  as  an  article  of  diet.  As  to  the  instinct  of 
the  lower  animals,  it  is  not  true  that  there  is  any 
animal  in  nature,  whose  natural  history  is  known  to 


man,  which  instinctively  makes  a  dietetic  use  of  salt. 
It  is  true  that  some  herbivorous  animals,  such  as  the 
deer,  when  they  are  diseased  by  worms,  grubs,  or 
bots,  in  the  alimentary  cavity,  will  instinctively  go 
in  pursuit  of  salt,  not  as  an  article  of  diet,  not  as  a 
seasoning  to  their  food,  but  purely  as  a  medicine  to 
destroy  the  animals  in  their  stomachs;  and  they  never 
instinctively  use  it  at  any  other  time  nor  for  any  other 
purposes.  It  is  true  also  that  domesticated  animals 
are  subject  to  diseases  for  which  salt  is  perhaps  the 
best  and  most  natural  medicine  in  the  world ;  but  it 
is  not  true  that  they  require  it  for  any  other  purpose, 
nor  is  it  true  tliat  they  will  be  less  healthy  if  they  are 
not  regularly  fed  with  salt.  In  regard  to  the  Scrip- 
ture authority,  it  amounts  to  this,  and  nothing  more  : 
salt,  when  good,  is  an  antiseptic,  and  preserves  those 
substances  on  which  it  acts  from  putrefaction ;  and 
good  men  have  a  similar  effect  upon  the  moral  world ; 
— but  when  salt  has  lost  its  antiseptic  property,  it  is 
good  for  nothing ;  and  when  men  who  profess  to  be 
good,  exert  no  antiseptic  influence  on  the  moral  world 
around  them,  they  are  like  salt  that  has  lost  its  savor. 

1544.  It  is  a  little  remarkable  that  some  have  con- 
tended for  the  necessity  of  salt  as  an  article  in  the 
diet  of  man,  to  counteract  the  putrescent  tendency  of 
animal  food  or  flesh-meat,  when  there  is  not  a  carni- 
vorous animal  in  nature  that  ever  uses  a  particle  of 
it,  and  few  if  any  of  the  purely  flesh-eating  portions 
of  the  human  family  ever  use  it  in  any  measure  or 
manner  (777,  1012),  and  some  portions  of  the  human 
family  who  subsist  mostly  on  vegetable  food  wholly 
abstain  from  it.  In  man,  as  in  some  of  the  lower 
animals,  salt  is  undoubtedly  an  excellent  medicine 
for  worms  in  the  alimentary  cavity  ;  yet  so  far  is  the 
dietetic  or  habitual  use  of  salt  from  preventing  the 
generation  of  worms  in  the  alimentary  organs,  that, 
on  the  contrary,  it  tends  directly,  by  its  irritating 
and  debilitating  effects  (1542),  to  produce  that  state 
of  the  bowels  most  favorable  to  the  generation  of 
worms  ;  for  while  the  alimentary  organs  of  man  are 
healthy  and  vigorous,  and  perform  their  functions 
well,  they  are  never  infested  with  worms.  It  is  only 
when  they  are  debilitated  and  relaxed  and  sluggish 
that  they  are  thus  annoyed,  and  the  habitual  and 
free  use  of  salt  tends  directly  to  produce  this  state  of 
things. 

1545.  On  the  whole,  then,  it  is  most  evident  that 
the  best  and  most  permanent  health  of  the  human 
body  does  not  require  the  dietetic  use  of  salt,  but,  on 
the  contrary,  the  free  use  of  it  is  decidedly  detrimen- 
tal to  the  human  system.  It  is  well  known  that  sail- 
ors and  others,  when  confined  for  a  considerable  time 
to  salted  food,  become  afflicted  with  scurvy,  which  is 
always  a  very  distressing  and  often  a  very  fatal  dis- 
ease. And  from  my  own  extended  and  careful  ob- 
servations during  the  last  eight  years,  I  have  been 
strongly  pressed  to  the  conclusion  that  the  dietetic 
use  of  salt  is  largely  concerned  in  the  production  of 
cancers  and  other  glandular  diseases  of  the  human 
system  (1523) ;  and  I  am  entirely  certain  that  it 
exceedingly  aggravates  many  chronic  diseases,  and 
have  little  doubt  that  it  increases  the  liability  of  the 
body  to  diseases  of  every  kind  ;  that  it  is  directly 
conducive  to  scrofulous,  pulmonary,  and  cutaneous 
affections,  and  disorders  of  the  mucous  membrane  ;— 
in  short,  there  is  every  reason  to  believe  that  it  not 
only  serves  to  predispose  the  human  body  to  every 
form  of  disease,  but  also  serves  to  aggravate  and  per- 
petuate every  species  of  disease  when  actually  indu- 
ced (1524),  and  that  it  serves  to  hasten  on  a  prema- 
ture old  age,  by  rendering  the  solids  dry  and  rigid 
and  inelastic  (681).  I  am  therefore  prepared  toafiirm 
with  great  confidence,  that  the  well-being  of  the  hu- 
man body  does  not  require  the  dietetic  use  of  salt ; 
that  the  free  use  of  it  is  decidedly  and  often  seriously 
injurious ;  and  therefore,  if  it  is  used  at  all,  it  should 
be  very  sparingly,  and  always  the  less  the  better. 
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154G.  In  regard  to  other  stimulants  used  as  season- 
ings with  food,  such  as  mustard,  pepper,  ginger,  in 

short  all  stimulating  and  heating  spices  and  condi- 
ments, they  are  not  only  unnecessary,  but  they  are 
decidedly  mischievous  in  their  effects  on  the  aliment- 
ary organs,  and  through  them  on  the  whole  system 
(1534).  They  always,  according  to  their  stimulating 
power,  increase  the  vital  exhaustion  of  the  parts  on 
which  they  act,  and  produce  a  commensurate  degree 
of  physiological  depression  or  indirect  debility  (1539); 
and  when  habitually  and  freely  used,  they  produce 
chronic  debility  and  preternatural  irritability,  not 
only  of  the  digestive  organs  but  of  the  whole  system. 
When  first  received  into  a  healthy  stomach,  the  vital 
reaction  (950)  is  so  great  that  it  always  produces  an 
inflamed  aspect  of  ihe  mucous  membrane  of  that 
organ  (338),  arising  from  the  engorgement  of  its 
blood-vessels  (393)  in  the  effort  of  the  stomach  to 
protect  its  delicate  tissues  (28?)  from  the  irritating 
properties  of  the  offending  substances  (1541);  but 
when  the  habitual  use  of  them  has  greatly  impaired 
the  healthy  and  discriminating  sensibilities  of  the 
organ  (1532),  the  vital  reaction  is  less  powerful,  and 
the  engorgement  less  excessive,  while  at  the  same 
time  the  stomach  is  commensurately  less  susceptible 
to  the  action  of  its  own  natural  and  appropriate 
stimuli  (1531),  and  suffers  a  physiological  depression 
and  want  of  tone  if  the  customary  stimulants  are 
withheld  (1542)  ;  and  this  has  led  to  the  common  but 
utterly  fallacious  notion  that  these  spicy  seasonings 
promote  gastric  digestion.  The  truth  is,  that  every 
one  of  the  pure  stimulants  (733)  actually  retards  di- 
gestion, diminishes  the  functional  power  of  the  diges- 
tive organs,  and  deteriorates  their  functional  results 
(444),  Some,  it  is  true,  are  much  less  mischievous 
than  others,  but  none  of  them  is  salutary  nor  wholly 
innoxious.  Dr.  Beaumont  (431,  Note)  found,  from 
repeated  and  careful  experiments,  that  when  precisely 
the  same  kinds  of  food  were  taken  at  the  same  hour 
on  successive  days,  and  in  almost  exactly  similar  con- 
ditions of  the  stomach,  the  food  which  was  dressed 
with  a  liberal  quantity  of  strong  mustard  and  vinegar 
was  three-quarters  of  an  hour  longer  in  digesting 
than  that  which  was  taken  without  any  condiments. 
And  this  difference,  it  will  be  recollected,  was  in  the 
same  stomach,  which  was  accustomed  to  the  use  of 
such  condiments,  and  therefore  could  not  perform  its 
function  on  pure  unstimulating  aliment  with  the  full 
tone  and  vigor  of  a  perfectly  healthy  stomach  which 
had  never  been  thus  depraved.  Dr.  Beaumont  also 
found  that  when  mustard  and  pepper  were  taken  with 
the  food,  they  remained  in  the  gastric  cavity  till  all 
the  food  was  digested,  and  continued  to  emit  a  strong 
aromatic  odor  to  the  last ;  and  that  the  mucous  sur- 
face of  the  stomach  presented  a  slight  morbid  appear- 
ance towards  the  close  of  chymification. 

1547.  It  is  true,  as  we  have  seen  (1542),  that  when 
the  stomach  has  been  greatly  impaired  and  debilitated 
by  the  habitual  and  free  use  of  pure  stimulants,  and 
lost  its  power  to  be  healthfully  and  vigorously  ex- 
cited by  plain  and  simple  food  (1531),  the  sudden  ab- 
straction of  all  seasonings  from  the  diet  will  leave  the 
stomach  in  a  relaxed  and  depressed  state,  which 
wholly  unfits  it  for  the  performance  of  its  function. 
But  it  is  also  true,  that  so  long  as  the  stimulants  are 
used,  the  functional  powers  of  the  stomach  will  always 
be  impaired,  and  its  functional  results  more  or  less 
deteriorated  ;  and  the  more  freely  they  are  nsed,  the 
greater  will  be  these  effects  ;  whereas,  if  the  stimu- 
lants are  wholly  abandoned,  and  a  severely  abstemious 
diet  is  adopted  for  a  short  time,  with  a  proper  regi- 
men in  other  respects,  the  stomach  will  soon  recover 
its  healthy  sensibilities  and  natural  tone,  and  be  able 
to  digest  the  plainest  and  simplest  food  with  perfect 
ease  and  comfort. 

1648.  These  are,  therefore,  well  ascertained  gene- 


ral principles  m  physiology  :_lst,  that  mustard,  pep- 
per, and  all  other  stimulating  and  heating  spices  and 
condiments,  afford  no  appreciable  nourishment  to  the 
body  (733) ;  2d,  that  they  do  not  assist  the  stomach 
and  other  assimilating  organs  in  the  performance  of 
their  functions  ;  .'id,  that  they  considerably  retard  the 
process  of  digestion,  and  render  it  less  complete  and 
perfect,  and  often,  by  greatly  increasing  the  muscular 
action  of  the  stomach,  hurry  the  contents  of  the  gas- 
tric cavity  into  the  small  intestine  in  a  comparatively 
crude  state  (436)  ;  4th,  that  the  use  of  them,  even 
for  a  single  time,  never  fails  to  cause  irritation  and 
produce  some  degree  of  indirect  debility  of  the  stom- 
ach, and  the  habitual  use  of  them  always  causes  more 
or  less  chronic  debility  and  morbid  irritability  of  the 
alimentary  organs,  and  through  them  of  the  whole 
system,— developing  a  general  morbid  irritability  in 
the  nerves  of  organic  life,  causing  irregularity  in  the 
actions  of  the  heart  and  blood-vessels,  and  leading 
to  debility  and  disease  in  those  organs, — debilitating 
the  brain  and  cerebro-spinal  system  generally  (228), 
inducing  chronic  inflammation  in  the  mucous  mem- 
brane of  the  alimentary  and  respiratory  cavities  and 
other  parts,  causing  physiological  depres'sion,  and  cre- 
ating an  unhealthy  hunger  and  thirst  (1433,  1599), 
which  lead  to  gluttony  and  the  use  of  stimulating 
and  intoxicating  drinks  and  other  substances.  In 
short,  the  habitual  use  of  these  substances  always 
and  inevitably  causes  more  or  less  irritation  and  ex- 
haustion and  debility  in  the  whole  system,  predisposes 
it  to  diseases  of  every  kind,  actually'induces  many  dis- 
eases, and  aggravates  every  disease  with  which  the 
human  body  is  alflicted  ;  while,  on  the  other  hand,  it 
in  no  measure  ministers  to  the  real  comforts  of  man. 
It  diminishes  his  gustatory  enjoyment  (702),  impairs 
his  bodily  elasticity  and  strength  and  his  animal  vi- 
vacity, takes  away  his  mental  tranquillity,  subjects 
him  to  frequent  depressions  of  mind  and  painful  de- 
spondency, and  increases  his  liability  to  insanity. 
Red  pepper,  mustard,  ginger,  and  cinnamon,  are  some- 
what less  irritating  than  black  pepper,  allspice,  cloves, 
and  nutmegs  ;  but  they  are  all  highly  exciting  and 
exhausting,  and  when  habitually  and  freely  used, 
they  are  all  decidedly  and  seriously  mischievous.  The 
stern  truth  is,  that  no  purely  stimulating  substance  of 
any  kind  (735)  can  be  habitually  used  by  man,  with- 
out injury  to  his  whole  nature. 

NARCOTICS. 

1549.  But  the  narcotic  substances  which  are  almost 
universally  employed  by  mankind  purely  for  stimu- 
lating and  intoxicating  purposes,  are  far  more  dele- 
terious in  their  nature,  and  when  used  with  equal 
freedom  are  much  more  pernicious  in  their  effects  on 
the  human  system,  than  salt,  spices,  and  other  pun- 
gent substances  ordinarily  used  as  seasonings  and 
condiments  with  food.  The  narcotic  or  intoxicating 
substances  which  have  been  used  as  means  of  stimu- 
lation by  different  portions  of  the  human  family,  are 
somewhat  numerous  ;  but  the  most  common  in  the 
civilized  world,  and  especially  in  our  country,  are  tea, 
coffee,  tobacco,  opium,  and  alcohol  (768).  Alcohol, 
though  not  commonly  considered  a  narcotic,  is  never- 
theless  properly  classed  with  those  substances,  for  its 
effects  on  the  living  body  are  essentially  the  same. 
It  is  produced,  as  we  have  seen  (1365),  not  by  any 
formative  process  of  nature,  but  by  a-process  of  decay, 
or  the  decomposition  of  the  saccharine  matter  of  or- 
ganized bodies.  The  grand  characteristic  of  all  nar- 
cotic substances  is  their  anti-vital  or  life-destroying 
property.  When  they  are  not  so  highly  concentrated 
or  energetic  as  to  destroy  life  instantly,  they  produce 
the  most  powerful  and  often  the  most  violent  and 
distressing  vital  reaction  (300,  697),  which  causes  a 
correspondent  degree  of  exhaustion  (881),  depression, 
and  prostration  (1531);  and  they  often  destroy  life, 
purely  by  vital  exhaustion  in  this  violent  and  con- 
tinued vital  reaction  (950).    But  when  the  discrimi- 
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nating  sensibilities  of  the  system  (1532)  have  been 
depraved  by  the  habitual  use  of  these  substances,  and 
its  powers  of  giving  a  sympathetic  alarm  greatly  ini- 
paired,  these  same  substances,  even  the  most  deadly 
in  nature,  if  the  quantity  be  only  commensurate  with 
the  degree  of  physiological  depravity,  may  be  habitu- 
ally introduced  into  the  stomach,  and  even  received 
into  the  general  circulation  (448),  and  diffused  over 
the  whole  system,  and  slowly  but  surely  destroy  the 
constitution,  and  always  greatly  increase  the  liability 
to  disease,  and  almost'certainly  create  it,  and  invari- 
ably  aggravate  it,  without  any  of  those  symptoms 
which  are  ordinarily  considered  as  the  evidences  of 
the  action  of  a  poison  on  the  living  body  ;  but,  on  the 
contrary,  their  stimulation  is  attended  with  that 
pleasurable  feeling  (1533)  and  agreeable  mental  con- 
sciousness (1535)  which  lead  the  mind  to  the  strong- 
est confidence  in  their  salutary  nature  and  effect. 
Hence,  there  is  not  a  poison  in  the  vegetable  or  min- 
eral kingdom  which  the  human  body  cannot,  by 
careful  training,  become  so  accustomed  to,  that  it  will 
receive  into  the  stomach,  at  a  single  dose,  without 
any  immediate  evidences  of  its  deleterious  effects,  a 
quantity  sufficient  to  kill,  in  a  very  few  minutes,  six 
men  who  have  never  used  it.  Arsenic  may  be  taken 
with  food  as  a  seasoning,  as  freely  as  table  salt,  with 
as  little  immediate  evidence  of  its  poisonous  charac- 
ter; and  evenprussic  acid,  which  kills  instantaneously 
like  lightning,  where  the  body  is  wholly  unaccustom- 
ed  to  its  action,  may  with  proper  care  be  gradually 
brought  to  act  upon  the  human  system,  till  it  can  be 
used  with  considerable  freedom  as  a  means  of  exhilar- 
ation and  intoxication. 

1550.  This  wonderful  capability  of  the  living  body 
to  adapt  itself  by  physiological  depravity  to  the  action 
of  poisons  of  every  kind,  has  not  only  led  the  infatu- 
ated human  race  to  the  excessive  use  of  such  sub- 
stances as  means  of  intoxication,  but,  almost  as  a 
necessary  consequence  (1533),  has  also  led  them  to 
the  full  belief  that  those  substances  are  innoxious 
and  salutary.    Accordingly  we  find  in  every  period 
of  human  history,  in  every  portion  of  the  world,  that 
not  only  the  ignorant  multitude,  but  also  the  more 
intelligent,  and  to  a  great  extent  even  the  members 
of  the  medical  profession  itself,  have  stoutly  denied 
the  poisonous  character  of  those  deleterious  substances 
which  they  employed  as  means  of  habitual  stimula- 
tion and  intoxication,  on  the  ground  that  they  could 
be  habitually  and  freely  used  without  producing  im- 
mediate death,  or  any  of  the  distressing  symptoms 
which  indicate  the  action  of  a  poison ;  but,  on  the 
contrary,  so  far  as  the  feelings  can  appreciate  their 
effects  (1535),  they  act  on  the  system  as  grateful  cor- 
dials.   From  an  experience  of  this  kind,  the  poisonous 
character  of  tea,  coffee,  tobacco,  opium,  alcohol,  and 
all  other  narcotic  substances,  has  been  boldly,  bois- 
terously, and  vehemently  denied,  by  those  who  habi- 
tually use  them  as  means  of  stimulation  and  intox- 
ication.   Even  in  our  own  land  of  boasted  intelligence, 
in  the  middle  of  the  nineteenth  century  of  the  Chris- 
tian era,  and  in  our  very  colleges  of  learning,  the 
idea  that  alcohol  is  a  poison  has  been  treated  with 
ridicule  and  contempt,  as  too  absurd  for  any  but  a 
visionary  fanatic  to  believe ;  and  yet  there  is  no 
truth  in  science  more  perfectly  demonstrable  than 
that  alcohol  is  one  of  the  most  energetic  and  fatal 
poisons  known  to  man  ;  and  with  equal  certainty  can 
it  be  proved  that  tea,  coffee,  tobacco,  and  opium,  are 
powerful  poisons  to  the  human  body, 

1551.  But  this  point  is  not  in  any  measure  to  be 
determined  by  what  is  called  experience,  or  the  fact 
that  these  substances  can  be  habitually  used  as  means 
of  agreeable  stimulation  without  producing  the  imme- 
diate symptoms  of  the  action  of  deadly  poisons ;  for, 
as  we  have  seen  (1522),  if  this  be  our  criterion,  we 
are  forced  to  the  fallacious  conclusion  that  there  is 
no  such  thing  as  a  poison  in  nature.    We  have  seen 


(167,  312)  that  the  solids  of  the  human  body  consist 
of  three  general  tissues  or  forms  of  organic  structure ; 
that  each  of  these  tissues  is  endowed  with  peculiar 
vital  properties  ;  that  these  tissues  compose  the  seve- 
ral organs,  and  their  vital  properties,  together  with 
the  vital  affinities,  which  are  under  the  control  of  the 
nervous  power  (204),  constitute  the  vital  forces  of  the 
organic  economy,  and  the  functional  powers  of  the 
organs.     Now  then,  whatever  substance,   by  the 
action  of  its  own  intrinsic  qualities,  is  immediately 
destructive  to  the  vital  properties  and  vital  constitu- 
tion of  these  tissues,  is  as  certainly  a  poison  as  that 
two  and  two  make  four.    If  a  real  poison,  in  a  very 
small  quantity  or  very  diluted  form,  he  brought  to 
act  on  a  living  organ  composed  of  these  several  tissues 
—as  the  stomach,  for  instance— the  organ  may,  by 
its  own  peculiar  economy  of  vital  reaction  (1541), 
and  by  the  co-operation  of  the  associated  organs  in 
the  general  vital  economy  (300),  so  far  protect  itseK 
and  the  system  from  the  pernicious  properties  of  the 
poison,  as  only  to  suffer  considerable  exhaustion  of 
its  vital  powers  and  depravity  of  its  organic  sensibili- 
ties (29G).    From  this  state  the  organ  may  be  re- 
covered by  the  renovating  economy  of  the  system 
(1419).    But  if  the  poison  be  at  first  received  in  a 
highly  concentrated  form  or  large  quantity,  it  will 
either  arrest  the  functions  of  life  at  once,  by  paralyz- 
ing the  nervous  power  (173),  or  it  will  produce  a  vio- 
lent reaction,  and  in  the  terrible  conflict  utterly  ex- 
haust the  vital  properties  and  destroy  the  vital  con- 
stitution of  the  tissues,  and  death  will  be  the  result ! 
This  is,  therefore,  the  only  true  mode  of  ascertaining 
the  properties  of  substances,  in  relation  to  the  physio- 
logical powers  of  the  human  body  ;  and  it  is  a  matter 
which  has  been  repeatedly  and  fully  demonstrated, 
that  all  the  substances  which  I  have  named  contain 
a  strong  anti-vital  quality, — or  in  other  words,  their 
effect  on  the  living  body  is  to  destroy  the  vital  pro- 
perties and  vital  constitution  of  the  tissues  which 
compose  the  organs. 

1552.  Tobacco  is  not  only  one  of  the  most  power- 
ful, but  one  of  the  most  loathsome  poisons  in  the 
vegetable  kingdom ;  and  therefore,  as  we  have  seen 
(1534),  when  any  human  being  has  succeeded  in  over- 
coming  the  strongest  instinctive  antipathies  of  his 
nature,  and  formed  an  appetite  for  this  filthy  weed, 
that  appetite  is  extremely  despotic  in  its  power,  and 
will  not  be  appeased  by  any  other  stimulant,  and  is 
more  difficult  to  overcome  than  almost  any  other  de- 
pravity of  the  human  bo4y.  I  have  already  so  fully 
explained  the  manner  in  Which  this  abominable  poi- 
son affects  the  human  system  (444,  696,  697,  701,  768, 
902,  951,  1418,  1531,  1532),  that  it  is  not  necessary  I 
should  say  more  concerning  it.  If  what  has  been 
said  will  not  convince  man  of  the  folly  and  madness 
of  using  tobacco  in  any  form  as  a  means  of  stimula- 
tion, no  human  testimony  will;  and  I  have  little 
hope  that  any  thing  I  can  say  will  have  much  effect 
in  removing  so  deep  and  so  universal  a  depravity 
(768).  Opium  is  in  all  respects  so  essentially  like 
tobacco,  that  what  is  true  of  one,  in  regard  to  its 
effects  on  the  human  system,  is  in  general  true  of  the 
other ;  except  that  opium,  being  more  commonly 
taken  into  the  stomach,  more  immediately  impairs 
the  digestive  organs  (444),  and  diffuses  its  mischiev- 
ous influence  more  rapidly  and  extensively  through- 
out the  whole  system,  causing  a  correspondent  degree 
of  physiological  prostration  and  morbid  irritability, 
and  consequently  increasing  the  frequency  and  des- 
potic energy  of  the  demand  for  stimulation,  and  lead- 
ing to  greater  excess  in  quantity,  and  proportionately 
more  ruinous  effects  on  the  animal,  intellectual,  and 
moral  nature  of  man  ;  rendering  him  extensively  dis- 
eased, and— except  when  under  the  direct  stimulation 
of  his  drug— stupid,  sottish,  and  extremely  miserable. 
Alcohol,  being  a  more  rapidly  diffusable  and  a  more 
fiery  stimulant  (1539),  seems  almost  instantaneously 
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to  pervade  the  whole  system,  and  to  make  a  direct 
assault  on  every  part  of  the  living  body  at  once.  A 
very  few  drops  of  pure  alcohol  introduced  into  the 
human  stomach  unaccustomed  to  it,  will  destroy  life 
nearly  as  quick  as  prussic  acid  (1549);  and  a  small 
quantity  of  the  common  spirits  of  wine  of  the  shops 
will  destroy  life  in  a  few  minutes ;  yet  by  commenc- 
ing the  use  of  it  in  a  very  diluted  form  and  in  small 
quantities,  and  gradually  increasing  the  strength  and 
quantity,  the  human  body,  we  know  from  most  me- 
lancholy fact,  may,  through  physiological  depravity 
(1532),  be  so  accustomed  to  this  deadly  poison,  that  it 
will  receive  it  in  large  quantities,  and  in  some  rare 
instances  be  as  it  were  saturated  with  it  for  many 
years,  and  still  live  on  (484,  1649).  Yet  alcohol, 
whether  in  the  form  of  distilled  liquors  or  fermented, 
whether  in  wine  or  beer  or  cider,  is  always  an  anti- 
vital  principle, — always  acts  on  the  human  body  to 
disturb  and  impair  its  physiological  functions,  and  to 
destroy  its  physiological  powers.  When  first  taken 
into  the  stomach,  it  highly  inflames  that  organ,  and 
by  the  strong  vital  reaction,  is  expelled  from  the  gas- 
tric cavitv  into  the  small  intestine,  and  extends  its 
inflammation  through  the  whole  length  of  that  canal. 
It  has  been  supposed  to  promote  digestion,  and  has 
formerly  been  prescribed  to  dyspeptics  by  physicians 
generally  ;  but  it  is  now  a  matter  of  perfect  certainty 
that  it  always  retards  chymification  (1378),  and  ren- 
ders the  process  less  perfect,  and  always  diminishes 
the  functional  power  of  the  stomach  ;  in  short,  its 
effect  is  always,  and  in  the  nature  of  things,  of  neces- 
sity, to  destroy  the  vital  properties  and  the  vital  con- 
stitution of  the  tissues  of  the  body  (1551),  and  always 
to  disturb  every  vital  function,  to  deteriorate  every 
functional  result,  and  to  impair  and  destroy  every 
physiological  and  psychological  power  of  the  human 
system.  It  cannot  therefore  be  used  as  a  stimulant 
in  any  quantity  without  some  degree  of  injury  to  the 
whole  nature  of  man  ;  and  when  habitually  and  freely 
used,  it  always  does  great  mischief,  and  almost  inev- 
itably leads  to  the  most  ruinous  consequences  in 
body  and  mind ;  and  nothing  but  the  blindest  infatu- 
ation growing  out  of  sensual  depravity  (57G)  could  in- 
duce  human  beings  to  cling  to  and  vindicate  the  use 
of  such  a  destructive  poison  as  a  means  of  stimula- 
tion (1550). 

TEA  AND  COFFEE. 

1553.  But  probably  the  most  general  and  unbroken, 
and  I  might  almost  add  the  most  mischievous,  delu- 
sion of  the  civilized  world  at  the  present  day,  in  rela- 
tion to  intoxicating  substances,  is  that  which  leads  to 
the  nearly  universal  use  of  tea  and  cofl'ee  as  common 
beverages,  by  male  and  female,  old  and  young,  vigo- 
rous and  feeble,  healthy  and  sickly,  rich  and  poor,  

by  all  habitually  as  articles  of  diet,  and  by  most  ex- 
cessively as  means  of  intoxicating  exhilaration.  The 
other  poisons  of  which  I  have  spoken  (1549—1552) 
have  produced  suCh  manifest  effects  of  evil  in  the  gen- 
eral experience  and  history  of  the  human  family,  that 
multitudes  have  been  convinced  of  their  deleterious 
character.  But  with  a  very  few  individual  exceptions, 
there  is  a  universal  belief  in  all  parts  of  the  world, 
where  tea  and  cofi^ee  are  used  as  beverages,  that  they 
are  not  only  perfectly  innoxious,  but  positively  salu- 
tary. The  fundamental  principles  on  which  this  de- 
lusion rests  have  already  been  explained  (1529,  et  seq.): 
riz.,  1st,  the  physiological  capability  of  the  human 
body  to  adapt  itself,  by  depravity,  so'perfectly  to  the 
action  of  the  most  baneful  substances,  that  it  will 
manifest  no  immediate  symptoms  of  the  poisonous 
efl'ects  of  such  substances  ;  2nd,  the  stimulation  pro- 
duced  by  even  the  most  deadly  poisons  to  which  the 
system  is  accustomed,  is  identified  in  the  mental  con- 
sciousness (1533)  with  the  natural  and  healthy  phy- 
siological stimulation  of  the  body,  and  is  enjoyed  in 
proportion  to  the  physiological  depression  which  it 
removes  and  the   agreeable  exhilaration  which  it 


causes  ;  3d,  the  use  of  tea  and  coffee  is  commenced  at 
so  early  a  period  in  life,— they  are  at  first  used  in  such 
small  quantities,  and  so  gradually  increased,  and  the 
physiological  powers  of  the  body  are  depraved  by  such 
imperceptible  degrees,_that  those  violent  and  dis- 
tressing  symptoms  which  indicate  the  immediate  ac 
tions  of  a  powerful  poison  very  rarely  if  ever  result 
from  the  habitual  use  of  these  substances  («70) 
The  consequence  is,  that  the  depraved  appetite  which 
they  create,  the  physiological  depression  and  demand 
for  stimulation  which  they  cause,  and  the  grateful  ex- 
hilaration which  they  produce,  make  all  who  use  them 
love  them  in  proportion  to  the  freedom  with  which 
they  are  used,  and  with  equal  confidence  believe  that 
they  are  perfectly  salutary  cordials,  and  indispensa- 
bly necessary  to  comfort  and  to  health.  But  if  in- 
stead of  commencing  the  use  of  these  substances  in 
very  small  quantities,  a  full  cup  of  strong  tea  or  coffee 
were  taken  at  the  first  time,  either  by  a  youth  or  a 
full-grown  person  of  a  healthy  and  undepraved  body, 
the  violent  and  distressing  symptoms  which  would  in- 
evitably result  in  every  case  would  leave  no  doubt  of 
the  poisonous  character  of  these  substances.  For 
there  is  no  truth  in  science  more  fully  ascertained 
than  that  both  tea  and  coffee  are  among  the  most 
powerful  poisons  of  the  vegetable  kingdom.  As  early 
as  17C7,  Dr.  Smith,  of  Edinburgh,  demonstrated  by  a 
series  of  caieful  experiments  that  an  infusion  of  green 
tea  had  the  same  effect  as  henbane,  tobacco,  cicuta, 
etc.,  on  the  living  tissues  of  the  animal  body  (1551)  ; 
in  all  cases  first  diminishing  and  finally  destroying 
their  vital  properties.  In  1772,  Dr.  Lettsom,  of'lre- 
land,  made  a  series  of  similar  experiments  with  the 
same  results;  and  still  later.  Dr.  Beddoes,  of  England, 
by  a  series  of  expei'iments  several  times  repeated, 
completely  demonstrated  that  tea  is  as  powerfully 
destructive  to  life  as  laurel  water,  opium,  or  digitalis. 
Indeed  it  is  entirely  certain  that  a  small  quantity  of 
a  strong  decoction  of  tea  or  coffee  will  destroy  human 
life,  in  one  unaccustomed  to  the  use  of  them,  as  quick- 
ly as  an  equal  quantity  of  laudanum. 

1554.  A  notion  has  prevailed  quite  extensively,  that 
green  tea  is  more  hurtful  than  black,  on  account  of 
the  former  being  cured  on  copper  ;  but  this  is  wholly 
incorrect.  Green  and  black  teas  are  varieties  of  the 
same  plant,  and  the  only  reason  why  green  tea  is  a 
somewhat  more  active  and  powerful  poison  than 
black  is,  that  its  natural  properties  are  less  impaired 
by  the  process  of  curing.*  We  are  informed,  how- 
ever, that  since  1832,  a  large  proportion  of  the  green 
tea  imported  into  the  United  States  has  been  manu- 
factured from  damaged  black  tea,  by  a  process  in 
which  a  small  quantity  of  prussian  blue  is  used  ;  yet 
with  this  addition,  the  tea  thus  manufactured  is  not 
more  poisonous  than  the  genuine  green  tea  of  the  best 
quality.  But  in  regard  to  tea  and  coffee,  as  of  all 
other  intoxicating  substances  which  human  beings 
use  as  mejms  of  habitual  stimulation,  there  is  a  blind 
determination  on  the  part  of  those  who  thus  employ 
them  to  defend  their  character,  and  to  ascribe  what- 
ever evils  may  seem  to  be  connected  with  their  use  to 
something  besides  the  intrinsic  properties  of  the  sub- 
stances themselves.  Yet  considering  how  early  in 
life  tea  and  coffee  are  introduced  into  the  diet  of  child- 
ren, and  how  universally  and  freely  they  are  used  by 
both  sexes  of  every  age,  it  is  greatly  to  be  doubted 
whether  they  are  not  at  present  actually  doing  more 
injury  to  the  human  constitution,  and  in  a  greater 
measure  destroying  human  health,  life,  and  happiness, 
than  any  other  intoxicating  substance  used  in  Christ- 
endom.-f  Besides  the  injury  done  to  the  body  by  the 
very  high  temperature  in  which  they  are  usually 

•  Mr.  Brande,  tlie  distinguished  analytical  chemist,  of  England, 
by  a  series  of  careful  experiments  made  in  1821,  proved  that 
there  is  no  appreciable  difference  between  green  and  black  teas. 

t  There  are  now  more  tlian  ten  millions  of  pounds  of  tea,  and 
fifty  millions  of  pounds  of  coffee,  consumed  in  tlic  United  States 
annually,  and  the  quantity  is  rapidly  increasing. 
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drunk  (1311),  their  strong  narcotic  property,  in  pro- 
portion to  the  freedom  with  which  they  are  used,  has 
the  same  deleterious  effect  as  tobacco,  opium,  and  al- 
cohol (1531,  1552),— impairing  and  serving  to  destroy 
all  the  physiological  and  psychological  powers  of  the 
human  system.  The  appreciable  morbid  effects  which 
they  produce  are  of  course  modified  by  the  different 
degrees  of  constitutional  power  in  diiferent  individuals 
(658),  and  by  all  the  varieties  of  situations,  circum- 
stances, conditions,  and  habits  in  life  ;  but  in  all  cases 
they  impair  the  functional  powers  of  all  the  assimilat- 
ing, circulating,  and  other  organs  concerned  in  the  ge- 
neral office  of  nutrition,  cause  more  or  less  of  unhealthy 
irritability  in  the  nerves  of  organic  life,  debilitate  the 
brain  and  the  whole  cerebro-spinal  system  (22ft), 
diminish  the  muscular  power,  in  every  respect  predis- 
pose the  body  to  disease,  always  aggravate  disease 
when  induced,_cause  frequent  and  distressing  physi- 
ological depression  and  mental  disquietude  and  des- 
pondency, and  strongly  tend  to  delirium  and  confirm- 
ed insanity.*  The  feeble  and  the  sedentary  suffer 
more  from  the  effects  of  tea  and  coffee  than  the  vigor- 
ous and  the  active,  and,  as  a  general  statement,  wo- 
man more  than  man  ;  indeed  the  sufferings  of  woman 
are  very  greatly  multiplied  and  enhanced  by  these 
treacherous  beverages,  which  she  regards  as  indispen- 
sable to  her  comfort. 

1555.  It  is  most  evident  then,  that  tea,  coffee,  tobac- 
co, opium,  alcohol,  and  all  other  narcotic  and  intoxica- 
ting substances,  are  poisonous  to  the  human  body, 
and  cannot  be  employed  by  man  as  means  of  stimu- 
lation without  decided  detriment  to  his  whole  nature  ; 
and  when  they  are  habitually  and  freely  used,  the  in- 
jury is  always  great  and  often  very  calamitous.  Be- 
sides the  evils  already  mentioned,  the  habitual  use  of 
narcotics  serves  powerfully  to  diminish  the  size  of  the 
human  body  from  generation  to  generation,  and  other- 
wise to  impair  its  symmetry  (903),  and  greatly  to  de- 
form it  (962).  Employed  as  medicine,  these  substances 
often  do  great  mischief ;  and  it  is  certain  that  as  a 
general  fact,  the  medical  use  of  them  has  been  incal- 
culably more  injurious  than  beneficial  to  the  human 
family.    In  short,  as  a  general  rule,  the  less  man  has 
to  do'  with  them,  as  stimulants  or  as  medicine,  the 
better  will  be  his  health,  and  the  more  uniform  his  en- 
joyment ;  and  the  less  he  has  to  do  with  all  kinds  of 
purely  stimulating  substances,  as  seasonings  to  his 
food  or  means  of  stimulation,  the  more  certainly  wiU 
he  be  blessed  with  good  health,  long  life,  and  happiness, 
if  his  habits  are  in  other  respects  correct.    Even  the 
camphor  and  cologne  bottles  are  far  more  frequently 
the  sources  of  evil  than  of  good  to  those  who  employ 
them  ;  and  the  infusions  or  teas  made  of  pungent  and 
exciting  herbs  should  be  used  with  great  caution,  and 
especially  as  drinks  or  medicine  for  children.  Both 
for  internal  and  external  application,  in  health  and  in 
sickness,  pure  water  is,  as  a  general  rule,  the  most  sal- 
utary liquid  that  can  be  used  (1510). 


LECTUBE  XXIV. 

SlEEP  — The  physiological  necessity  for  sleep— The  restorative 
effects  of  sleep— Causes  of  unsound  sleep,  and  of  dreams,  som- 
nambulism, etc.— Dreaming  not  compatible  with  the  most  re- 
freshing sleep— How  far  physiology  determines  our  hoiirs  of 
sleeping— Sleep  in  relation  to  longevity— Neither  too  much  nor 
too  little  sleep  consistent  with  sound  health— Vegetable-eaters 
can  do  with  less  sleep  than  flesh-eaters— Sleep  of  children— Im- 
proper means  to  cause  children  to  sleep— Sleep  of  aged  people 
—The  proper  time  of  sleeping— How  much  time  required  for 
sleep— Beds  and  bedding— Feather  beds  objectionable;  why- 
Hard  beds  best— Best  kinds  of  bed-clothing— Bed-rooms  should 
be  large — Night  garments — Entire  change  of  clothing  at  night 

 Night  and  day  clothes  should  be  aired— Bed-rooms  and  every 

thing  in  them  should  be  kept  clean— Beds,  etc.  of  children  and 
aged  people — Ventilation  of  bed-rooms— Bathing— Importance 


•  Tea  and  coffee  will  produce  delirium  ircmen*  quite  as  quickly 
as  ardent  spirit,  if  they  are  used  to  the  same  excess. 


of  cleanliness- Different  modes  of  bathing,  and  proper  times-- 
Iraportance  of  the  bath  to  children  and  aged  people— Its  great 
value  as  a  remedial  means— Shaving,  cutting  the  hair,  etc.— 
Am— Pure  air  indispensable  to  perfect  health— The  physiologi- 
cal reasons— Causus  of  impure  air— Great  importance  of  pure 
air  to  children  and  the  aged— Clothing— All  clothing  m  itselt 
an  evil— How  far  necessary,  and  for  what  purpose— The  proper 
regulation  of  clothing  — Exercise— Its  indispensable  import- 
ance to  health— Different  kinds  of  exercise  adapted  to  civic  life 
—Great  efficacy  of  proper  exercise  as  a  remedial  means  for  the 
feeble— Its  great  importance  to  the  young  and  the  aged— Gene- 
ral conclusions  and  remarks. 

1556.  Havixg  fully  ascertained  the  natural  diet- 
etic character  of  man,  and  pointed  out  the  general 
rules  which  sliould  govern  him  in  his  dietetic  habits, 
we  are  next  led  to  consider  what  regulations  are  ne- 
cessary in  regard  to  sleeping,  bathing,  air,  clothing, 
and  exercise.  „,  , 

1557.  We  have  seen  (121—137,  207,  208,  314)  that 
in  many  of  its  properties  and  functions,  the  human 
body  resembles  a  tree  or  plant.     With  the  exception 
of  mastication  (420,  et  seq.)  and  gastric  digestion  or 
chymification,  nearly  or  quite  all  the  processes  m  the 
general  function  of  nutrition  are  very  similar  in  the 
animal  and  in  the  plant ;  and  hence  that  system  of 
nerves  in  the  human  body  which  presides  over  the 
general  function  of  nutrition  is  called  the  system  of 
vegetative  or  organic  life  (218—228),  and  all  those 
organs  which  are  immediately  concerned  in  this  gen- 
eral function  are  said  to  belong  to  the  domain  of  or- 
ganic  life,  and  in  health  perform  their  particular 
functions  without  the  volition  (302,303)  and  without 
the  consciousness  of  the  animal  (294).     But  the  food 
of  the  animal  being  separated  from  it,  and  requiring 
perceptive  and  locomotive  and  prehensive  and  voluntary 
powers,  in  order  to  furnish  the  digestive  organs  with 
the  necessary  supply  of  aliment  (209),  it  is  provided 
with  organs  of  external  relation  adapted  m  anatomi- 
cal  structure  and  physiological  endowments  to  the 
properties  of  external  things  and  to  the  internal 
wants  of  the  organic  system  (210,  31 G).     These  or- 
gans of  external  relation  in  man  (088)  consist  of  the 
brain  and  spinal  marrow,  w^ith  all  their  nervous  cords, 
branches,  fibres  and  filaments,  and  of  the  various 
muscles  of  voluntary  motion,   together  with  the 
bones,  cartilages,  ligaments,  tendons,  etc.,  connected 
writh  those  muscles,  and  acted  on  and  moved  by- them 
(233).  We  have  seen  also  (875)  that  the  performance 
of  every  function  in  the  living  body  is  attended  with 
some  expenditure  of  the  vital  properties  and  organ- 
ized substances  of  the  organs  which  perform  them, 
and  that  it  is  the  constant  business  of  the  general 
function  of  nutrition  to  replenish  and  repair  the  ex- 
haustion and  waste  thus  produced  (393.  493). 

1558.  In  the  domain  of  organic  life,  God  has  wisely 
and  benevolently  so  ordered  things  that  the  replenish- 
ing  and  repairing  economy  of  the  system,  as  a  general 
fact,  keep  pace  with  the  expenditure  of  power  and 
waste  of  substance  in  the  performance  of  the  vital 
functions  (376,  377);  so  that  the  heart,  with  only  the 
momentary  rest  that  one  part  enjoys  while  another  is 
in  action,  as  the  ventricles  and  auricles  alternately 
contract  (372),  is  able  to  continue  its  operations  with- 
out interruption  from  the  commencement  of  our  being 
to  the  termination  of  our  earthly  existence  ;  and  the 
lungs,  with  only  the  brief  repose  which  follows  each 
expiration  (409),  are  able  to  continue  on  their  exer- 
cise incessantly  through  life;  and  all  the  other  organs 
of  involuntary  motion  and  vegetative  function  are 
sustained  in  tie  constant  performance  of  their  duties 
in  the  vital  economy  of  the  system,  with  no  other 
rest,  while  the  body  exists,  than  the  very  short  re- 
pose which  may  intervene  between  the  regular  per- 
formance of  their  functions  (1432)  or  their  regular 
actions.  But  in  the  domain  of  phrenic  or  animal  life 
(229),  where  action  is  voluntary,  the  same  balance 
between  the  exhausting  and  replenishing  economy  is 
not  kept  up  (377).  In  the  contraction  of  every  volun- 
tary muscle,  in  the  exercise  of  every  nerve  belonging 
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to  tin's  domain,  the  expenditure  of  vital  power  and 
waste  of  substance,  as  a  general  fact,  somewhat  ex 
ceed  the  immediate  replenishment  and  repair  effected 
by  the  general  function  of  nutrition  (4!);j)  •  this  ex 
cess,  we  have  seen  (900),  is  greater  in  the  flesh-eater 
than  in  those  who  subsist  on  a  pure  vegetable  diet, 
wifb^l!  •  Siy^'^f  ^n  those  yyJxQ  use  pure  stimulants 
w  th  their  food  (1550),  and  far  the  greatest  in  those 
'hIao^^      f '  intoxi'^ating  substances 

(1549).  But  ej;eu  in  those  of  the  purest  and  simplest 
habits,  whose  diet  and  general  regimen  are  the  most 
perfectly  adapted  to  the  physiological  and  psycholo- 
g-ical  interests  of  human  nature,  the  continued  exer- 
c.se  of  any  voluntary  organ,  or  of  any  part  within 
the  exclusive  domain  of  animal  life,  always  causes  an 
expenditure  of  vital  power  and  waste  of  organized 
substance,  which  in  some  measure  exceeds  the  imme- 
diate replenishment  and  repair  effected  by  the  gene- 
ral  function  of  nutrition ;  and  when  that  exercise  is 
severe  and  long  continued,  the  excess  is  very  consid- 
erable, causing  a  sense  of  weariness,  and  sometimes 
ot  distress.  And  as  the  brain  and  the  organs  of  spe- 
cial sense  {a9G,  el  ser/.)  and  the  nerves  of  animal  life 
generally  (228,  232—307)  are  continually  exercised 
in  the  operations  of  the  mind  and  the  voluntary  mo- 
tions of  the  body,  they  largely  share  in  the  general 
exfiaustiou  and  weariness  of  the  domain. 

1559.  It  is  evident,  therefore,  that  if  the  exercise  of 
the  organs  in  the  domain  of  animal  life  were  to  be 
continued  too  long  without  interruption  and  repose, 
their  exhaustion  would  become  so  great  as  completeh- 
to  destroy  their  functional  powers,  and  throw  the  or 
gans  into  a  state  of  painful  and  ruinous  disease.  Re- 
gular periods  of  rest  are  therefore  indispensably  ne- 
cessary to  the  health  and  functional  integrity  of  all 
these  organs  and  parts  ;  and  our  benevolent  Creator 
has  wisely  ordained  such  periods  of  rest,  and  placed 
those  organs  whose  unceasing  functions  are  essential 
to  our  bodily  existence  so  entirely  independent  of  the 
powers  of  animal  life  (302,  303),  that  these  latter  may 
be  hushed  in  death-like  repose  for  several  hours  in 
succession  without  the  least  interruption  to  the  action 
of  the  former  (667). 

1560.  Sleep,  then,  is  the  repose  of  the  organs  of 
animal  life,  in  order  to  afford  the  vital  economy  an 
opportunity  to  replenish  and  repair  the  exhaustion 
and  waste  and  injury  which  they  have  sustained  from 
previous  exercise,  and  perhaps  abuse  (1419).  How 
beautifully,  therefore,  is  man  in  this  respect  adapted 
to  the  natural  world  in  which  he  lives !    While  light 
surrounds  him,  he  has  organs  adapted  to  perceive  it, 
and  by  its  aid  to  perceive  the  visual  properties  of 
things  (689,  el  seq.);  and  while,  with  this  advantage, 
he  is  able  to  direct  his  course  whithersoever  he  may 
choose,  and  to  whatever  object  he  may  desire,  he  has 
organs  adapted  to  the  audible  and  olfactory  and  gus- 
tatory and  tangible  properties  of  things,  by  which  he 
can  hear  and  smell  and  taste  and  touch  (294,  556) ; 
and  he  has  powers  (520,  ei  seq.)  by  which  he  can 
think,  reflect,  and  reason  and  judge  and  will  and  act, 
and  thus  fulfil  the  functions  and  the  final  causes  of 
his  organs  of  external  relation,  and  supply  the  wants 
of  the  internal  domain  (233).     But  when  the  light 
fades  away  and  darkness  gathers  round  him  like  the 
pall  of  death  (18),  his  vision  is  blotted  out,  and  he 
no  longer  needs  the  exercise  of  any  of  his  special 
senses,  nor  of  any  of  the  powers  of  animal  life  ;  and 
when  these  all  naturally  require  repose,  then  nature, 
with  a  bland  and  soothing  influence,  gently  seals  up 
his  senses,  and  draws  the  shroud  of  oblivion  over  his 
consciousness,  and  leaves  him  to  rest  in  the  tempo- 
rary death  of  all  his  moral  and  intellectual  and  volun- 
larypowers(571);  while  the  vital  economy  over  which 
the  nerves  of  organic  life  preside  (283),  unceasingly 
and  industriously  carries  forward  its  replenishing  and 
repairing  and  renovating  operations,  in  order  that  he 
may  wake  as  by  a  resurrection  to  a  new  existence, 


ntt  t:";  ,2t.™"' ^-^'^  wpi- 

1561.  O  !  man  knows  not,  nor  ever  dreams  how- 
constant  y  the  goodness  of  his  Creator  s  a^inj  to 
redeem  lum  from  the  effects  of  his  transgres^^ns" 
-how  when  the  day  is  spent  in  continual  abu  ""  „f 
his  body,  ,n  the  habitual  violation  of  the  laws  of  ife 
and  when  night  comes,  and  he  is  lost  in  sleep,  and 
ceases  from  his  sins,  the  hand  of  God  in  unremitting 
kindness  and  j.arental  mercy  directs  and  urges  on 
those  renovating  j.rocesses  of  the  vital  powers  (1410) 
by  which  the  injuries  his  system  has  'received  from 
fiis  pernicious  practices  are  so  nearly  repaired,  that 
when  he  awakes  and  rises  to  another  day,  and  feels 
as  fresh  and  vigorous  as  at  yester-morn,  he  wi// «oi 
believe  that  the  tobacco  and  alcohol  and  other  poison- 
ous and  improper  substances  which  he  indulged  in 
yesterday  did  him  any  harm  ;  and  thus,  for  the  bene- 
volence of  God,  who  watches  over  him  with  unceasing 
care,  and  by  every  means  which  can  be  brought  to 
act  upon  his  moral  susceptibilities  endeavors  to  re- 
claim him  from  his  sins,  he  only  returns  that  strange 
perverseness  which,  in  disobeying  God,  destroys  him- 

1562.  In  a  perfectly  healthy  and  undepraved  state 
of  the  system,  sleep  is,  as  it  always  should  be,  an  en- 
tire  suspension  of  all  the  powers  bf  animal  life  (567)  • 
every  sense  is  completely  locked  up,  every  thought  is 
hushed,  and  not  the  slightest  consciousness  of  exist- 
ence  remains  ;  and  in  such  a  state  of  the  system,  this 
death-like  sleep  is  so  profound,  that  it  is'  not  easily 
disturbed  by  any  external  cause.     But  when  con- 

*fTi-'^/^"°''*  °^  ^^^^  ^'"^  infractions  of  the  laws 

ot  lite  (683,     sey.)  have  considerably  impaired  the 
healthy  properties  of  the  nervous  system,  and  especi- 
ally  the  nerves  of  organic  life,  and  produced  in  them 
an  increased  irritability  approaching  to,  or  actuaUy 
possessing,  a  morbid  character  (297,  et  sen.),  sleep 
becomes  less  death-like  in  its  profoundness,  and  is 
more  easily  broken  by  external  causes,  and  almost 
continually  disturbed  by  internal  irritations.  While 
Caspar  Hauser(1131)  continued  to  subsist  exclusively 
on  his  simple  vegetable  food  and  water,  and  to  sleep 
on  his  bed  of  straw,  '  his  sleep,'  says  his  biographer, 
was  sound  and  dreamless,  and  it  was  extremely  dif. 
ficult  to  wake  him  ;  and  it  was  not  till  after  he  went 
to  live  with  Professor  Daumer,  and  was  furnished 
with  a  proper  bed,'  continues  the  learned  writer, 
that  he  began  to  have  dreams.'    This  statement 
naturally  leads  to  the  inference  that  the  change  from 
the  bed  of  straw  to  the  '■proper  bed'  was  the  princi- 
pal  cause  of  Caspar's  sleeping  less  soundlv,  and  of  his 
dreaming.    But  no  one,  being  acquainted  with  cor- 
rect physiological  and  psychological  principles,  can 
for  a  moment  give  credit  to  such  a  notion.    If  by  a 
'proper  bed'  the  writer  means  a  bed  of  feathers  and 
a  great  abundance  of  warm  clothing,  it  is  undoubtedly 
true  that  such  a  bed  served  to  debilitate  his  system 
and  to  diminish  his  physiological  powers,  and  in  some 
measure  obstruct  the  freedom  of  pulmonary  and  cu- 
taneous  respiration  (506),  and  thus  to  increase  the 
injurious  effects  of  other  causes ;  but  sleeping  on  a 
proper  bed  could  have  no  direct  tendency  to  make 
him  dream.    It  is,  beyond  all  question,  certain  that 
the  chief,  if  not  the  exclusive,  cause  of  Caspar's  sleep 
becoming  less  sound,  and  of  his  dreaming,  was  the 
irritation  produced  in  the  domain  of  organic  life  by 
the  change  in  his  dietetic  habits,  and  sympathetically 
involving  the  brain  (299,  567). 

1563.  When  there  has  been  so  intense  and  so  pro- 
tracted an  over-action  of  the  brain,  or  of  any  part  of 
it,  as  to  destroy  the  healthy  condition  of  the  part, 
and  induce  in  it  a  highly  morbid  irritability,  then 
such  a  state  of  cerebral  disease  may  be  the  immediate 
cause  of  dreaming  ;  yet  this  state,  as  a  general  fact, 
cannot  take  place  without  deeply  involving  the  con- 
dition of  the  nerves  of  organic  life  in  the  stomach, 
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and  to  some  extent  throughout  the  whole  domain 
(586),  so  as  to  produce  a  morbid  reaction  on  the  cere- 
bral part,  either  as  an  exciting  or  an  aggravating 
cause  of  dreams  (305).  Again  ;  if  there  has  been 
such  an  exercise  of  the  brain  by  the  continued  action 
of  the  mind  on  some  particular  subject,  as  to  produce 
great  cerebral  exhaustion  or  weariness,  without  actu- 
ally inducing  morbid  condition,  irritation  in  the  do- 
main of  organic  life  will  be  exceedingly  apt  to  cause 
dreams  on  the  same  subject  on  which  the  mind  has 
been  employed  in  the  walcing  hours  (1196).  But  in 
all  cases  when  there  is  no  irritation  in  the  domain  of 
organic  life,  cerebral  exercise,  which  stops  short  of 
inducing  morbid  condition,  instead  of  being  in  any 
degree  a  cause  of  dreaming,  is  on  the  contrary  a  most 
powerful  final  cause  of  the  more  profound  and  dream, 
less  sleep ;  and  even  when  there  is  actually  a  morbid 
state  of  any  part  or  parts  of  the  brain,  there  will  sel- 
dom if  ever  be  dreams  without  irritation  in  the  do- 
main of  organic  life  (218,  et  seq.). 

1564.  Irritation  in  the  domain  of  organic  life, 
therefore  (571),  may  be  considered  the  grand  cause  of 
unsoundness  of  sleep,  and  of  dreams  in  all  their 
varieties,  from  the  most  shadowy  and  vague  concep- 
tions of  things,  to  the  most  strongly  marked  and  ex- 
traordinary cases  of  somnambulism ;  and  it  will 
always  be  found  that  the  removal  of  this  irritation  is 
the  most  certain  and  speedy  way  of  preventing  such 
effects.  The  pi-inciples  upon  which  this  irritation 
produces  dreams  I  have  fully  explained  when  treat- 
ing on  the  functions  of  the  brain  (550,  et  seq.),  and  it 
is  not  necessary  that  I  should  repeat  them  here.  The 
alimentary  canal,  including  the  stomach  and  intesti- 
nal tube,  is  the  ordinary  seat  of  this  irritation  (567)  ; 
but  the  liver,  kidneys,  and  indeed  each  particular 
organ  in  the  domain  of  organic  life,  may  be  the  spe- 
cial seat  of  it  (299).  Nevertheless,  even  in  cases  of 
this  kind,  the  originating  causes  are  generally  such 
as  act  on  the  alimentary  canal,  and  induce  a  morbid 
condition  of  particular  organs  by  continued  sympa- 
thetic irritation  (511). 

1565.  It  may  therefore  be  asserted  as  a  general  fact, 
that  dietetic  errors  are  the  originating,  and  gene- 
rally the  immediate,  causes  of  unsoundness  of  sleep 
and  of  dreaming  in  all  its  varieties  (567).  Many 
other  causes  co-operate  with  these,  to  aggravate  their 
effects  and  render  sleep  less  refreshing,  which  how- 
ever  would  of  themselves  seldom  if  ever  cause  dream- 
ing ;  and  it  should  be  remembered  that  dreaming  is 
always  to  be  considered  as  unfavorable  to  the  rvelfare  of 
the  human  system,  inasmuch  as  it  is  a  demonstration 
of  some  disturbance  in  the  system,  causing  unsound- 
ness of  sleep  and  some  degree  of  action  in  the  brain 
when  its  repose  should  be  perfect. 

1566.  To  enumerate  particularly  all  the  dietetic 
errors  by  which  the  soundness  of  sleep  is  impaired, 
and  dreaming  in  all  its  varieties  is  caused,  would  be 
to  repeat  much  that  I  have  said  in  the  preceding  lec- 
tures. It  is  sufficient  therefore  to  say,  that  every 
violation  in  our  dietetic  habits  of  the  laws  of  consti- 
tution and  relktion  established  in  our  nature  (683,  et 
seq.),  tends  to  produce  these  effects;  or,  in  other 
words,  every  thing  in  the  quality,  quantity,  and  con- 
dition of  those  substances  that  we  use  for  nourish- 
ment, drink,  or  stimulation,  which  irritates  the  sto- 
mach and  intestines,  and  increases  the  irritability  of 
the  nervous  system,  serves  to  render  sleep  less  sound 
and  refreshing,  and  tends  to  excite  dreams.  All  alco- 
holic and  narcotic  substances,  all  pure  stimulants 
(1202),  all  improper  culinary  preparations  of  food,  all 
improper  concentrations  and  combinations  of  alimen- 
tary substances  (1310,  et  seq.),  imperfect  mastication, 
too  rapid  deglutition  or  swallowing,  eating  too  much, 
eating  at  improper  times,  etc.  (1434),  are  among  the 
most  prominent  causes  which  impair  the  soundness  of 
sleep  and  excite  every  variety  of  dreams.  Lewd  and 
licentious  habits  of  every  kind,  by  producing  similar 
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effects  on  the  nervous  system,  serve  also  in  the  most 
powerful  manner  to  impair  the  soundness  of  sleep  and 
to  increase  the  liability  to  dreams.  Yet  I  have  found 
that  in  bodies  much  disordered  by  these  last-named 
causes,  dreams  may  generally  if  not  always  be  pre- 
vented by  strictly  avoiding  dietetic  errors,  and  shun- 
ning every  thing  which  will  produce  irritation  in  the 
alimentary  canal. 

1567.  The  sleep  of  young  infants  and  of  children 
generally  is  much  impaired  by  over-feeding  and  other 
dietetic  errors  (1453,  et  seq.)  ;  and  the  evil  habit  of 
stuffing  them  full  just  before  they  are  put  to  sleep, 
and  of  nursing  them  frequently  during  the  night,  is 
liy  no  means  the  least  of  those  errors.  As  a  general  rule, 
the  digestive  organs  of  human  beings,  and  most  espe- 
cially in  civic  life,  should  have  little  to  do  during  the 
hours  of  sleep  (1444)  ;  and  this  applies  to  people  of  all 
ages  and  circumstances,  and  particularly  to  the  young 
and  old,  and  feeble  and  infirm.  And  hence,  it  were  un- 
questionably better  for  every  one  in  civic  life,  as  a  ge- 
neral rule,  to  take  no  food  nearer  than  four,  or  at  the 
shortest  three,  hours  before  retiring  to  rest  (1440)  ; 
and  as  a  general  rule  also,  every  one,  diseased  or  well, 
should  avoid  sleeping  immediately  after  a  meal  in  the 
day-time  ;  for  though  this  habit  may  not  seem  to  be 
immediately  attended  with  injurious  effects,  yet  it  is 
most  certain  that  such  effects  do  result  sooner  or  later, 
in  some  form  or  other  (1443).  Gentle  and  pleasant 
exercise,  and  cheerful  conversation,  and  innocent 
amusement,  are  infinitely  better  after  a  full  meal 
than  sluggish  rest  or  sleeping  (1501). 

1568.  As  I  have  stated  (1412,  et  seq.)  concerning 
the  times  of  eating,  so  I  must  say  in  regard  to  sleep- 
ing, physiology  does  not  determinately  point  out  the 
precise  hours  at  which  we  should  go  to  sleep,  and  at 
which  we  should  arise,  nor  tell  us  exactly  how  long 
our  sleep  should  be.  Yet  without  doubt,  it  man  were 
in  all  respects  perfectly  obedient  to  the  laws  of  con- 
stitution and  relation  established  in  his  nature,  the 
instinctive  physiological  powers  of  his  system  would 
regularly  lay  him  down  to  sleep,  and  rouse  him  up 
again,  at  stated  hours,  with  all  the  punctuality  of 
undisturbed  physiological  habitude  (1418). 

1569.  It  is  an  interesting  fact  that  Casper  Hauser, 
for  some  time  after  he  was  set  at  liberty,  '  regularly 
commenced  and  ended  his  sleep  with  the  setting  and 
the  rising  sun.'  And  when  it  is  considered  how  long 
he  was  confined  in  his  dark  dungeon,  where  day  and 
night  were  alike  to  him,  and  where  the  perfect  sim- 
plicity and  uniformity  of  his  habits  and  circumstan- 
ces were  all  peculiarly  adapted  to  favor  those  physio- 
logical habitudes  which  naturally  belong  to  the  un- 
disturbed economy  of  the  vital  domain,  this  fact 
seems  to  be  the  most  distinct  and  unequivocal  testi- 
mony of  nature  on  this  point  that  has  ever  been  af- 
forded us,  or  of  which  we  have  any  knowledge.  It  is 
true,  we  have  been  accustomed  to  think  that  man  re- 
quires less  sleep  than  this  fact  would  seem  to  justify, 
and  it  is  probably  also  true  that  we  have  not  properly 
appreciated  the  importance  of  perfectly  sound  sleep 
as  ■  one  of  the  principal  means  in  the  economy  of 
nature  by  which  health  is  preserved,  and  still  more, 
by  which  life  is  prolonged.  Certain  it  is,  however, 
that,  as  a  general  rule,  men  who  have  been  most  re- 
markable for  their  extraordinary  longevity,  have  been 
long  and  sound  sleepers. 

1570.  But  sleep,  to  be  most  favorable  to  health  and 
longevity,  must  be  perfectly  natural  and  sound  ;  the 
broken  dreamy  sleep  which  is  too  generally  experi- 
enced by  members  of  civic  life  is  better  than  none, 
but  far  from  being  best.  Nor  is  it  by  any  means 
compatible  with  health  or  length  of  life  for  any  one 
to  endeavor  to  prolong  his  rest  in  bed  a  greater  length 
of  time  than  he  can  sleep  with  tolerable  soundness. 
A  sluggish  drowsiness  too  long  continued  always 
serves  to  debilitate  the  system,  to  relax  the  solids, 
impair  the  functional  powers  of  the  organs,  and  to 
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produce  general  langor  and  stupidity.  While,  on  the 
other  hand,  excessive  wakefulness,  or  too  little  sleep, 
causes  excessive  exhaustion  of  the  vital  energies,  par- 
ticularly in  the  domain  of  animal  life  (228),  debili- 
tates the  brain  and  all  the  organs  of  the  S])ecial  senses, 
and  impairs  their  functional  jjowers,  relaxes  the  mus- 
cles, and  finally  debilitates  the  whole  system,  and  ab- 
breviates the  period  of  life.  And  if  sleep  is  too  long 
prevented,  derangement  of  the  mind,  and  of  the  gene- 
ral functions  of  the  system,  and  death,  speedily  ensue. 

1571.  It  is  important  to  remark  that  those  who 
temperately  subsist  on  a  pure  diet  of  vegetable  food 
and  water  can  endure  protracted  wakefulness  much 
longer  without  serious  injury  than  those  who  subsist 
principally  on  animal  food  ;  and  those  who  freely  use 
stimulating  condiments  with  their  food  are  still  less 
able  to  bear  continued  watchfulness  ;  and  those  who 
freely  use  intoxicating  substances  will  suffer  the  soon- 
est and  most  of  all  from  this  cause  (1549,  eiseq.), 

SLEEP  OF  CHILDREN  AND  AGED  PEOPLE. 

1672.  Young  children  require  more  sleep  than 
adults  or  youth  ;  but  all  artificial  means  of  protract- 
ing their  sleep  are  decidedly  objectionable,  and  many 
of  them  exceedingly  injurious.  If  the  quality  and 
quantity  of  their  food  (1491,  et  seq.)  and  their  times  of 
receiving  nourishment  (1453,  et  seq.')  are  properly 
regelated,  and  if  they  are  correctly  managed  in  other 
respects,  they  will  requii-e  no  cradle  to  secure  their 
sleep,  and  still  less  will  they  require  opiates  of  any 
kind,  either  through  the  mother  (1294)  or  adminis- 
tered directly  to  themselves.  As  a  general  fact,  rock- 
ing children  in  a  cradle  has  a  bad  effect  upon  their 
health,  and  none  but  the  most  gentle  motion  of  this 
kind  should  ever  be  allowed  ;  and  thehabits.of  mothers 
and  niirses,  of  drinking  gin  or  brandy  toddy  or  porter 
or  ale  or  any  other  alcoholic  or  narcotic  liquor,*  or  of 
giving  any  of  these,  or  any  paregorics  or  carminatives, 
to  children,  to  make  them  quiet  and  to  cause  them  to 
sleep,  is  exceedingly  bad,  not  to  say  very  wicked  and 
cruel.  Well-managed  children  will  sleep  full  as  much 
as  the  good  of  their  little  bodies  requires  without  the 
use  of  any  such  means,  and  it  is  infinitely  better  that 
they  should  occasionally  cry  and  exei'cise  their  lungs, 
than  that  they  should  be  kept  continually  in  a  state 
of  sluggish  quietness  by  stupifying  and  deleterious 
substances.  Even  the  herb  teas  of  domestic  prepara- 
tion (1555)  should  be  used  with  great  caution  and 
very  sparingly.  If  nursing  children  are  restive  and 
fretful,  examine  their  dietetic  habits,  and  the  dietetic 
habits  of  the  mothers  or  nurses,  and  the  cause  may 
generally  be  very  readily  found.  It  is  more  cruel 
than  the  grave  for  the  mother  or  nurse  to  be  constant- 
ly indulging  in  those  kinds  of  food  and  drink  which 
inevitably  produce  irritation  in  the  delicate  little 
bodies  of  children  (1294),  and  then  to  endeavor  to 
allay  that  irritation  by  anodynes.  It  will  be  almost 
a  miracle  if  such  children  do  not  either  die  before  they 
get  through  teething,  or  become  afflicted  with  chronic 
disease  before  they  are  twenty  years  old.  I  repeat, 
then,  that  no  artificial  means  should  be  used  to  cause 
children  to  sleep ;  and  the  utmost  care  should  be 
taken  to  avoid  every  thing  relating  to  their  diet, 
clothing,  cleanliness,  etc.,  which  may  serve  to  impair 
or  abridge  the  natural  soundness  and  duration  of  their 
sleep.  A  great  want  of  cleanliness  of  their  bodies  is 
exceedingly  unfavorable  to  the  sound  and  healthful 
sleep  of  children. 

1573.  Old  people  require  less  sleep  than  the  young 
and  growing,  and  less  than  the  middle  aged  (1490). 
But  it  is  of  great  importance  that  the  sleep  of  the 
aged  should  be  as  sound  and  as  long  as  it  can  possibly 
be  rendered  by  natural  and  proper  means  (1567); 
it  is  perfectly  certain  that  whei'e  such  means  are 
strictly  observed,  their  sleep  will  be  much  more  sound, 

*  Many  a  nursing  infant  has  been  intoxicated  and  stupified  by 
the  substance  swallowed  by  the  mothers  (1294). 


refreshing,  and  protracted,  than  is  ordinarily  enjoyed 
by  those  who  are  advanced  in  years. 

THE  PROPER  TIME  AND  DURATION  OF  SLEEP. 

1574.  Some  have  contended  that  it  is  of  little  im- 
portance whether  we  sleep  in  the  night  or  in  the  day- 
time, so  that  we  sleep  a  proper  length  of  time,  liiit 
every  indication  of  nature  and  all  experience  are  op- 
posed to  such  a  notion,  and  to  a  properly  enlightened 
mind  there  cannot  be  the  least  ground  of  doubt  that 
the  night  is  the  natural  time  to  sleep  (1500) ;  that  is, 
in  all  parts  of  the  globe  where  the  twenty-four  hours 
are  regularly  divided  into  day  and  night  (18).  And 
all  experience  in  civilized  life  has  proved  also,  that, 
other  things  being  equal,  those  who  get  a  considerable 
portion  of  their  sleep  before  midnight,  are,  as  a  gene- 
ral fact,  the  most  healthy  and  long-lived.    In  that 
state  which  in  all  respects  is  most  perfectly  adapted 
to  the  constitutional  nature  of  man,  therefore  (044), 
there  is  every  reason  to  believe  that  he  would  retire 
to  rest  soon  after  daylight  disappears  in  the  evening, 
and  rise  with  the  first  gleam  of  light  in  the  morning. 
But  in  the  present  artificial  state  of  civic  life,  there 
are  so  many  things  to  disturb  and  break  up  the  natural 
physiological  habitudes  of  the  human  system  (1418), 
that  even  the  sleep  of  man  is  exceedingly  affected  bycir- 
cumstances ;  so  that  it  is  impossi  ble  to  lay  down  a  general 
rule  which  will  be  equally  suited  to  every  individual. 
The  best  general  rule,  therefore,  which  I  can  lay  down 
for  all  people  in  our  climate,  and  indeed  in  all  climates 
where  the  day  and  night  are  nearly  of  the  same  length 
as  ours,  is,  that  they  should  retire  to  rest  as  soon  as 
they  can  after  daylight  disappears,  and  rise  as  soon  as 
their  sound  and  refreshing  sleep  is  at  an  end,  and  cer- 
tainly as  soon  as  the  earliest  dawn  of  the  morning  ap- 
pears.   But  if  mankind  will  not  listen  to  this  general 
rule,  which  is  undoubtedly  the  best  that  can  be  given 
to  them,  then  I  will  give  them  another  which  is  an 
extreme  concession  to  human  perverseness  of  habit ; 
and  say  that,  as  a  general  rule,  the  very  latest  hour  at 
Avhich  any  human  beiug  should  be  kept  from  sleep  is 
ten  o'clock  at  night,  and  none  should  be  in  bed  after 
the  sun  is  risen.    We  have  been  told  of  individuals 
who  habitually  took  but  four  hours'  sleep ;  and  un- 
doubtedly  some,  by  virtue  of  good  habits  in  other  re- 
spects, or  a  powerful  constitution,  may  hold  out  many 
years  in  this  way;  but  it  always  and  inevitably  short- 
ens life,  by  an  undue  expenditure  of  the  vital  ener- 
gies of  the  constitution  in  maintaining  the  animal  and 
sensorial  powers  and  functions.    Six  hours  are  proba- 
bly the  shortest  time  that  man  can  habitually  devote 
to  sleep,  consistently  with  the  permanent  welfare  of 
his  system  ;  and  perhaps  eight  hours  of  sound  sleep 
are  as  many  as  any  one  can  secure  or  enjoy  to  advan- 
tage in  the'  present  state  of  things.    An  average  of 
seven  hours,  therefore,  is  probably  the  nearest  we  can 
come  to  exactness  in  a  general  rule  for  man  in  civic 
life. 

BEDS,  BED-CLOTHES,  BED-BOOMS,  ETC. 

1575.  Concerning  beds,  I  cannot  speak  the  whole 
truth  without  greatly  reprobating  a  strongly  cherished 
custom  of  society,  for  I  am  compelled  to  declare  that 
feather-beds  are  'in  every  respect  objectionable,  and 
that  they  possess  not  one  redeeming  quality,  not  a 
solitary  virtue  to  save  them  from  the  general  bonfire 
to  which  they  ought  immediately  to  be  consigned. 

1570.  Is  it  claimed  that  they  are  '  soft  and  warm,' 
and  therefore  conducive  to  human  comfort  ?  It  is 
true  that  feather-beds  are  absolutely  softer  than 
straw,  hay,  moss,  or  hair  mattresses  ;  and  it  is  tme 
that  they  do  not  so  rapidly  conduct  the  heat  from  our 
bodies,  and  therefore  are  considered  warmer ;  but  it 
is  also  true  that  they  so  relax  and  debilitate  our 
bodies,  and  so  affect  bur  nervous  systems  and  our 
calorific  function  (489),  that  feel  our  feather-beds 
to  be  harder,  and  to  be  less  conducive  to  the  healthy 
and  comfortable  regulation  of  our  bodily  temperature. 
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than  our  beds  of  straw  or  moss.  And  lience,  when 
we  become  fully  accustomed  to  hard  beds,  if  our 
habits  are  in  other  respects  correct,  we  do  not  require 
so  much  clothing  by  night  nor  by  day,  in  cold  wea- 
ther, as  when  we  are  accustomed  to  sleep  on  feathers. 

1577.  We  have  seen  (287—299,  330,  337)  that 
there  are  the  most  intimate  and  important  anatomical 
connexions  and  functional  and  sympathetic  relations 
between  the  external  skin  of  the  body  and  the  mucous 
membrane  which  lines  the  alimentary  and  respiratory 
cavities,  etc.  (338,  353),  and  that  through  these  and 
other  media  the  external  skin  holds  very  direct  and 
powerful  relations  with  all  the  internal  organs  and 
functions  of  the  system.  In  consequence  of  these  re- 
lations (687),  feather-beds  not  only  relax  and  debili- 
tate the  external  skin  and  impair  all  its  functional 
powers,  and  make  it  more  susceptible  to  cold  and  to 
all  the  changes  of  weather  (490),  and  to  the  action  of 
all  insalubrious  causes  and  influences,  but  they  also 
relax  and  debilitate  the  whole  system,  and  seiwe  to 
impair  every  one  of  its  physiological  powers  and  in- 
terests (299).  The  lungs  and  digestive  organs  are 
powerfully  affected  by  every  thing  which  is  detri- 
mental to  the  general  condition  of  the  external  skin 
(291).  So  that,  by  habitually  sleeping  on  feather- 
beds,  we  are  more  predisposed  to  dyspepsy,  with  all 
its  train  of  evils,  and  to  pulmonary  diseases  of  every 
description.  Indeed  there  is  probably  not  a  single 
disease  with  which  the  human  system  has  ever  been 
afflicted,  that  we  are  not  more  strongly  predisposed 
to,  and  which,  when  actually  existing,  is  not  in  some 
measure  aggravated  by  the  use  of  feather-beds.  I 
repeat,  therefore,  that  they  have  not  one  redeeming 
quality,  and  ought,  with  as  little  delay  as  possible,  to 
be  utterly  and  for  ever  discarded  by  every  human 
being.  They  cause  many  more  evils  than  it  is  con- 
venient or  even  proper  for  me  to  enumerate  on  this 
occasion  ;  while,  on  the  other  hand,  the)'  do  not  in 
reality  minister  to  the  comfort  of  mankind  in  any 
manner. 

1578.  We  have  seen  (506)  that  the  whole  external 
skin  of  the  human  body  is  in  some  measure  a  breath- 
ing organ,  and  that  it  is  continually  exhaling  a  vapor 
loaded  with  various  excrementitious  matters,  and  held 
in  an  aeriform  state  by  the  heat  which  passes  with  it 
from  the  body  (129,  130).  Feathers  being  non-con- 
ductors, not  only  retain  much  of  this  heat  about  the 
surface  of  the  body,  but  also  retain  so  much  of  the 
gaseous  and  other  perspired  substances  as  to  keep  the 
body  surrounded  by  a  very  impure  atmosphere  while 
in  bed.  This  impure  atmosphere  penetrates  into 
every  part  of  the  bed ;  and  besides  this,  there  is 
always  more  or  less  of  dead  animal  matter  belonging 
to  the  feathers,  which  is  continually  undergoing  de- 
composition, and  forming  unwholesome  gases  and 
offensive  odors.'  So  that  a  feather-bed,  if  the  utmost 
pains  are  not  taken  to  prevent  it,  soon  becomes  so 
completely  saturated  with  its  own  impurities  and 
those  received  from  the  human  body,  that  it  will 
give  to  the  whole  room,  and  even  to  the  whole  house, 
a  very  disagreeable  and  unhealthy  odor ;  and  when 
the  bedroom  is  small  and  not  well  ventilated  nor  pro- 
perly cleansed,  the  very  walls  become  in  a  few  months 
so  deeply  tainted  with  the  impurities,  that  it  is  almost 
impossible  by  repeated  cleansing  and  whitewashing 
to  destroy  the  offensive  smell,  even  in  years.  And 
where  every  measure  is  taken  to  keep  a  bedroom 
clean  and  sweet,  if  it  contains  a  feather-bed  it  will 
always  have  a  disagreeable  smell  to  those  who  have 
a  pure  olfactory  sense.  In  every  respect,  therefore, 
feather-beds  are  unworthy  of  a  place  in  the  habita- 
tions of  civilized  beings. 

1579.  Mattresses  made  of  hair,  if  the  hair  has  been 
thoroughly  cleansed,  are  incomparably  more  favora- 
ble to  health  and  purity  and  comfort  than  feather 
beds.  Mattresses  made  of  moss,  manilla  grass,  husks, 
straw,  hay,  palm-leaf,  etc.,  are  still  more  conducive 


to  the  highest  and  most  permanent  well-being  of  the- 
human  body.  For  it  should  ever  be  remembered 
that,  always  and  of  necessity,  in  proportion  as  we,  by 
the  artificial  means  and  circumstances  of  civic  life, 
bring  our  bodies  into  that  condition  which  renders 
soft  beds  indispensable  to  our  immediate  comfort^  we 
diminish  our  physiological  powers,  increase  the  un- 
certainty of  health,  and  abbreviate  the  duration  of 
life ;  and  the  evil  is  always  increased  by  an  indul- 
gence in  the  thing  for  which  we  thus  create  a  demand 
(725,  1307).  Bodily  development,  symmetry  (937), 
vivacity,  agility  and  vigor,  and  mental  cheerfulness, 
activity,  clearness,  and  power,  and  moral  purity  and 
elevation  and  happiness,  are  all  best  promoted  by  a 
hard  bed. 

1580.  It  is  of  much  importance  that  the  clothes  of 
the  bed  should  be  properly  regulated  as  to  quantity 
and  quality.  Too  many  bed-clothes  render  sleep  less 
sound  and  refreshing,  and  serve  to  relax  and  debili- 
tate the  body,  and  in  every  respect  to  impair  the  phy- 
siological powers  of  the  system  ;  while,  on  the  other 
hand,  the  want  of  sufficient  clothing  in  cold  nights, 
by  suffering  too  great  an  abstraction  of  animal  heat 
from  the  surface  of  the  body  (489,  491),  impairs  the 
soundness  of  sleep,  and  renders  it  much  less  refresh, 
ing  and  invigorating  ;  and  where  the  want  is  great 
and  continued,  the  evil  consequences  are  often  very 
serious.  Be  it  remembered,  however,  that  all  my  re- 
marks concerning  beds,  bed-clothes,  etc.,  are  made 
with  reference  to  man  as  a  member  of  civic  life,  and 
as  an  inhabitant  of  a  climate  which  renders  the  use 
of  artificial  means  necessary  for  the  proper  regulation 
of  the  temperature  of  his  body.  For  undoubtedly,  if 
clothing  were  not  necessary  for  the  regulation  of  the 
temperature  of  the  body,  sleep  would  be  more  perfect 
and  refreshing  and  invigorating  without  any,  than 
with  it  (720). 

1501.  There  is  a  kind  of  bed-clothing  becoming 
very  common  in  our  country,  which  ought  never  to 
be  used  except  from  necessity,  where  other  kinds  can- 
not be  had  :  I  mean  those  articles  made  principally  of 
cotton-batting  or  wadding,  and  called  comfortables — a 
very  great  misnomer,  for  they  are  in  reality  very  ztw- 
comfortahle  things.  They  have  much  the  same  effect 
on  the  body  that  feather  beds  do  (1577),  relaxing  and 
debilitating  the  whole  system.  Indeed,  people  in 
delicate  health  can  generally  soon  tell  by  their /eeZ- 
ings  when  they  are  lying  under  one  of  these  articles  ; 
for  they  render  respiration  less  free,  and  cause  a  gene- 
ral sense  of  oppression  and  weariness,  which  often 
amounts  to  a  painful  sense  of  lassitude ;  and  hence, 
as  a  general  fact,  sleep  is  less  sound  and  refreshing, 
and  more  disturbed  by  unpleasant  dreams,  when  this 
kind  of  clothing  is  used.  Woollen  blankets  are  in- 
comparably better  articles  of  clothing  for  beds  than 
such  uncomfortable  comfortables  ;  for  while  blankets 
are  sufiiciently  non-conducters  to  retain  the  heat, 
they  are  not  so  utterly  impervious  to  the  air  and  to 
the  exhalations  of  the  body,  yet,  for  reasons  which  I 
shall  give  when  I  come  to  speak  of  bodily  garments, 
it  is  better  as  a  general  rule  that  the  woollen  bed- 
clothing  should  not  come  in  immediate  contact  with 
the  skin.  In  cold  weather,  cotton  sheets  are  pi'oba- 
bly  the  best  that  can  be  used,  and  in  hot  weather 
linen  sheets  are  preferable. 

1582.  From  what  I  have  said  (288,  289,  331,  506, 
1578)  concerning  the  functions  of  the  external  skin, 
it  must  be  evident  that  an  impure  atmosphere  is  con- 
tinually formed  around  the  surface  of  the  body  while 
we  are  in  bed  and  enveloped  in  clothes,  which  com- 
pletely prevent  any  thing  like  a  current  of  air,  or  the 
atmospheric  motion  which,  during  the  day,  is  con- 
stantly produced  by  our  voluntary  action  and  other 
causes.  This  impure  atmosphere,  as  I  have  stated 
(1570),  penetrates  into  the  bed  and  into  all  the  bed- 
clothes, and,  as  it  were,  completely  saturates  them.  If 
we  go  from  the  fresh  morning  air  into  a  sleeping- 
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room  at  the  moment  when  an  individual  is  rising,  we 
shall  have  a  very  strong  olfactory  perception  of  the 
impurities  which  issue  from  the  hed ;  and  if  that  bed 
be  soon  made  without  airing,  and  the  room  be  not 
freely  ventilated,  the  very  walls  of  the  room,  as  we 
have  seen,  Avill  in  a  short  time  become  strongly  and 
deeply  tainted  with  the  offensive  and  unwholesome 
odor. 

1583.  When  we  rise  in  the  morning,  therefore,  the 
bed  should  be  thrown  open,  and,  as  soon  as  may  be, 
the  bed-clothes  should  all  be  taken  off  and  thrown 
over  clothes-horses  or  chairs,  and  the  bed  shaken  up, 
and  the  windows  opened,  so  that  the  whole  may  be 
thoroughly  aired  before  the  bed  is  made ;  and  they 
who  persist  in  using  feather-beds,  should  very  fre- 
quently lay  them  out  in  the  open  air  and  hot  sun, 
that  the  impurities  Avhich  are  constantly  accumulat- 
ing in  them  (1578)  may  be  fully  driven  off ;  and  it 
will  be  still  better  if,  as  often  as  once  in  four  or  five 
years,  the  feathers  be  subjected  to  the  cleansing  pro- 
cess of  baking. 

1584.  On  retiring  to  rest  at  night,  every  thing 
worn  during  the  day  should  be  taken  off,  and  hung 
up  on  pegs,  on  clothes-horses,  or  on  the  backs  of 
chairs  or  elsewhere,  so  that  they  can  be  well  aired 
during  the  night,  and  give  off  the  impurities  they 
have  received  from  our  bodies  in  the  day-time.  Not 
a  single  article  of  clothing  worn  by  day  should  be  kept 
on  during  the  night ;  but  flannels,  and  all  other 
under-clothes,  should  be  taken  off  and  hung  up  ;  and 
after  the  whole  surface  of  the  body  has  been  briskly 
rubbed  with  the  flesh^brush,  a  coarse  towel,  or  the 
hand,  a  loose  flowing  bed-garment  should  be  put  on, 
so  that  the  body  and  limbs  shall  be  entirely  free  from 
all  ligatures  and  compressions,  and  there  shall  be 
nothing  to  prevent  the  most  perfect  freedom  of  res- 
piration, circulation,  and  voluntary  motion.  This 
bed-garment  may  be  made  of  cheap  cotton,  and  there- 
fore can  be  afi^orded  by  every  one.  When  this  gar- 
ment is  taken  off  in  the  morning,  it  should  always  be 
hung  up  where  it  can  be  well  aired. 

1585.  Besides  thus  freely  airing  the  bed-garment 
and  bed-clothes  every  morning,  they  should  be  fre- 
quently changed  and  washed,  that  they  may  by  all 
means  be  kept  as  clean  and  sweet  as  possible.  The 
bedstead  should  also  be  kept  perfectly  clean  in  every 
part,  and  free  from  every  impure  thing,  animate  and 
inanimate.  The  floor  of  the  bedroom  should  be 
washed  frequently ;  and  as  often  as  twice  in  a  year 
the  walls  should  be  whitewashed  or  cleansed  with  hot 
soap-suds.  They  who  neglect  these  things  cannot 
reasonably  expect  to  enjoy  the  best  of  health,  nor 
need  they  be  surprised  if  they  are  occasionally  visited 
with  typhus  and  other  fevers  and  complaints. 

1586.  It  is  exceedingly  desirable  that  all  bedrooms 
should  be  large,  and  so  situated  and  constructed  that 
they  can  be  well  ventilated,  and  most  especially  the 
family  room,  or  that  in  which  the  parents  and  small 
children  sleep.  Opposite  opinions  are  entertained  by 
diflFerent  writers  on  hygiene,  in  regard  to  the  propri- 
ety of  sleeping  with  the  bedroom  windows  open. 
Some  think  it  a  salutary  practice,  and  others  think 
the  contrary.  One  thing  is  certain,  however  :  open 
chambers,  where  the  house  is  merely  clapboarded  on 
the  outside,  and  not  ceiled  nor  plastered  on  the  inside, 
are  far  more  healthy  bedrooms  than  those  which  are 
closely  ceiled  or  plastered.  Indeed  it  should  always 
be  understood  and  remembered,  that*  both  when  we 
are  sleeping  and  when  awake,  the  pure  air  cannot 
have  too  free  an  access  to  our  whole  bodies,  provided 
we  are  kept  sufficiently  warm,  and  are  not  exposed  to 
too  strong  a  current  (1580).  If  bedroom  windows  are 
open  during  the  night,  therefore,  a  screen  should  al- 
ways be  placed  before  them,  so  that  the  sleeper  is 
never  exposed  to  a  current  of  air.  Where  the  bed- 
rooms of  a  house  open  into  a  common  hall,  it  is  per- 
haps better  to  open  the  windows  of  the  hall  and  the 


bedroom  door,  than  to  open  the  windows  of  the  sleep- 
ing-room. It  is  very  desirable  that  there  should  be 
u  fire-place  in  every  sleeping-room  for  the  purpose  of 
ventilation,  but  not  for  fire,  except  in  sickness  ;  for 
it  is  exceedingly  unfavorable  to  health  to  sleep  in  a 
room  where  a  fire  is  kept  during  the  day,  unless  it  is 
well  ventilated  before  we  retire  to  rest,  and  during 
the  night. 

BEDS,  ETC.,  OF  CHILnREN  AND  AGED  PEOPLE. 

1587.  It  is  of  very  great  importance  that  all  these 
circumstances  should  be  strictly  attended  to  in  relation 
to  the  sleep  of  children  and  youth.  They  who  desire 
to  have  the  bodies  of  their  children  fully  and  vigor- 
ously developed,  without  distortion,  without  dispro- 
portion, without  feebleness  in  any  part,  must  not  suf- 
fer them  to  sleep  on  feather  beds,  nor  in  unclean  bed- 
ding, nor  in  confined  and  ill-ventilated  rooms.  Let 
their  beds  be  hard,  and  every  thing  about  them  clean 
and  sweet.  Feather  pillows  should  also  be  avoided. 
Pillows  made  of  moss  or  fine  hay,  or  even  straw,  are 
incomparably  better  for  children  than  feathers.  Pa- 
rents need  nor  fear  that  such  beds  will  feel  hard  to 
their  children.  When  they  become  accustomed  to 
them,  they  will  never  desire  softer  couches,  and  they 
will  sleep  upon  them  with  most  refreshing  and  invig- 
orating soundness.  But  if  their  bodies  are  buried  up 
in  feathers  every  night,  they  will  be  enfeebled,  their 
nervous  excitability  will  be  increased,  they  will  be  far 
more  likely  to  take  cold,  they  will  be  more  predisposed 
to  disease  of  the  spine,  rickets,  etc. ;  their  lungs,  di- 
gestive organs,  and  in  short  their  whole  systems,  will 
be  debilitated  and  rendered  more  liable  to  become  dis- 
eased. Too  many  children  ought  not  to  be  put  to 
sleep  in  the  same  bed  nor  in  the  same  room,  nor  is  it 
well  to  accustom  children  to  sleep  with  old  people. 
In  strict  physiological  truth,  it  is  decidedly  best  not 
only  for  children  but  for  adults,  for  every  body  in  civ- 
ilized life,  or  where  beds  and  bed-clothing  are  used,  to 
sleep  alone,  or  but  one  in  a  bed. 

1588.  Great  care  should  be  taken  to  keep  the  bed- 
ding and  bedrooms  of  aged  people  as  clean  and  sweet 
as  possible.  As  the  vital  powers  of  their  bodies  suf- 
fer an  abatement  of  energy,  it  is  the  more  important 
that  every  thing  unfriendly  to  life  should  be  avoided, 
and  that  every  circumstance  in  which  they  are  placed 
should  be  salutary  THOG).  It  is  desirable,  therefore, 
that  for  these  as  well  as  all  other  classes  of  people,  the 
bedrooms  should  be  large  and  airy. 

BATHING. 

1589.  When  we  consider  that  the  whole  external 
skin  is  in  some  measure  a  breathing  organ  (1578) ; 
that  it  is  continually  discharging  impurities  from  the 
body  (1582) ;  that  it  is  the  medium  through  which  a 
large  proportion  of  the  effete  or  worn-out  matter  of  the 
system  passess  off  (506) ;  and  that  in  its  anatomical 
structure  and  functional  character  it  holds  very  near 
and  powerful  relations  to  the  lungs,  stomach,  and  other 
internal  organs  (287—291,  330—337),  we  must  feel 
convinced  of  the  great  importance  of  preserving  its 
healthy  condition,  and  of  securing  the  vigorous  per- 
formance  of  its  functions.  In  order  to  this,  few  things 
are  more  indispensable  than  cleanliness;  and  hence, 
bathing  should  never  be  neglected. 

1590.  In  all  civilized  communities,  every  house 
should  be  constructed  with  conveniences  for  bathing, 
so  that  each  member  of  the  family  can  readily  pass 
from  the  sleeping-room  to  the  bath.  Where  this  has 
been  neglected,  however,  and  such  conveniences  can- 
not readily  be  had,  every  one,  even  in  the  humblest 
condition  of  life,  can  easily  make  such  arrangements 
as  will  enable  him  to  bathe  his  whole  body  daily,  with 
very  little  trouble  and  expense.  A  portable  bath  may 
be  placed  in  every  sleeping  room  ;  and  if  this  cannot 
be  afforded,  an  ordinary  wash-stand  and  bowl,  or 
even  a  pail  of  water,  with  a  good  sponge  or  coarse 
towel,  will  answer  the  purpose.    If  to  these  can  be 
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added  a  tub  to  stand  in,  surrounded  by  a  screen  made 
of  cheap  cotton  cloth,  nailed  upon  a  frame  like  a 
clothes  horse,  every  thing  necessary  is  supplied.  Pure 
soft  water,  if  it  can  be  had,  should  always  be  used  for 
bathing  and  cleansing  the  skin. 

1591.  On  rising  in  the  morning,  the  bed-garment 
should  be  laid  off,  and  water  applied  very  freely  to  the 
face  and  neck ;  and  if  the  hair  is  short,  the  whole 
head  may  be  plunged  into  the  water.  A  little  mild 
soap  may  be  used  with  advantage  about  the  face  and 
ears  and  neck,  to  make  every  part  perfectly  clean. 
When  thoroughly  washed,  these  parts  should  be  wiped 
dry,  with  a  towel  which  is  sufficiently  coarse  to  give 
action  to  the  skin.  This  done,  if  the  individual  has 
a  tub  or  something  else  to  stand  in  which  will  hold 
water,  let  him  take  a  tumbler  or  some  other  vessel, 
and  pour  water  freely  upon  his  shoulders  with  one 
hand,  and  with  the  other  wash  himself  briskly  in 
every  part.  This  is  an  exceedingly  great  luxury 
where  it  can  be  enjoyed,  in  every  season  of  the  year. 
If,  however,  the  individual  has  nothing  to  stand  in 
which  will  keep  the  water  from  the  floor  or  carpet, 
then  let  him  take  a  good  large  sponge  or  coarse  towel, 
and  make  it  as  wet  as  it  can  be  without  dripping,  and 
beginning  at  the  back  of  the  neck,  pass  briskly  over 
the  whole  surface  of  the  body  and  limbs  ;  and  then 
dip  it  again  into  the  water,  and  wring  it  as  dry  as 
possible,  and  rub  the  whole  surface  more  freely  and 
vigorously ;  and  then  immediately  take  a  coarse  dry 
towel,  and  in  a  brisk  manner  wipe  every  part  perfect- 
ly dry.  This  operation  should  be  followed  in  the 
same  manner  with  a  flesh-brush,  as  stiff  as  the  skin 
can  comfortably  bear,  applying  it  freely  to  the  spine 
and  limbs,  and  indeed  every  part.  Where  the  brush 
cannot  be  had,  use  the  coarse  towel  or  the  hand  alone. 
If  from  free  perspiration  or  any  other  cause  the  skin 
is  more  than  usually  foul,  a  little  mild  soap  should  be 
applied  with  the  sponge  to  the  whole  surface. 

1592.  By  such  operations  as  these,  the  skin  is 
cleansed  and  invigorated,  and  the  whole  system 
healthfully  exercised.  Those  who  are  dyspeptic,  and 
inclined  to  sluggishness  and  constipation  of  the 
bowels,  should  take  this  opportunity  to  exercise  the 
abdomen  (175)  with  the  hands  or  the  handle  of  the 
flesh-brush,  placing  it  against  the  lower  part  of  the 
abdomen,  and  passing  it  quickly  up  to  the  stomach, 
and  repeating  the  motion  many  times  in  rapid  succes- 
sion, ^yhere  circumstances  admit,  this  is  also  an  ex- 
cellent opportunity  for  a  free  exercise  of  all  the  limbs 
and  muscles,  by  leaping,  swinging  the  arms,  and 
throwing  the  body  into  various  attitudes. 

1593.  They  who  have  never  practised  this  mode  of 
bathing  can  have  no  just  notion  of  the  comfort  which 
it  affords.  When,  from  almost  any  cause,  .one  rises 
from  his  bed  in  the  morning,  languid  and  dull,  and 
perhaps  with  a  heavy  feeling  of  the  head  and  foul 
taste  of  the  mouth,  such  a  bath,  followed  by  the  ex- 
ercise I  have  named,  refreshes  him  astonishingly, 
and  makes  him  feel  like  a  new  man.  Indeed,  any 
one  who  has  been  long  accustomed  to  this  kind  of 
bathing,  would  hardly  be  willing  to  dispense  with  it 
for  a  single  morning,  even  to  save  his  breakfast.  It 
may  with  perfect  comfort  and  safety  be  continued 
through  the  whole  year.  Even  on  the  coldest  morn- 
ings of  winter  it  is  exceedingly  refreshing  and  grate- 
ful. After  this  ablution  is  performed,  and  the  body 
is  partially  clothed,  a  tooth  brush  should  be  freely 
applied  to  the  teeth  with  a  little  clean  water,  taking 
care  to  pass  the  brush  over  all  the  teeth,  both  on  the 
inner  and  outer  side  of  them,  so  that  the  teeth,  gums, 
and  mouth,  may  be  well  cleansed.  It  would  be  well 
to  repeat  this  operation  after  every  meal. 

1594.  Besides  the  sponge  bathing,  there  are  vari- 
ous other  modes  of  bathing  or  ablution  which  may  be 
very  advantageously  used  under  proper  circumstances. 
The  cold  shower  bath  is  exceedingly  invigorating  to 
every  one  who  is  able  to  bear  it,  and  is  greatly  bene- 


ficial to  most  dyspeptics  and  others  who  are  laboring 
under  chronic  debility  not  connected  with  organic 
disease.  Those  who  are  much  debilitated  from  exces- 
ses in  sensuality  are  generally  very  much  benefited  by 
this  bath.  There  is  perhaps  no  better  time  for  the 
shower  bath  than  immediately  after  rising  in  the 
morning;  and  in  some  cases  it  is  highly  useful  to  re- 
peat this  bath  as  a  remedial  means  just  before  going 
to  bed  at  night. 

1595.  The  tepid  bath,  varying  from  eighty  to 
ninety-five  degrees,  Fah.,  according  to  the  age,  vigor, 
etc.,  of  those  who  use  it,  may,  under  proper  regula- 
tions, be  employed  with  great  advantage  by  all  classes 
of  people.  The  robust  and  active,*  when  fatigued  and 
exhausted  with  the  toils  of  the  day,  will  find  the 
tepid  bath  exceedingly  refreshing.  The  feeble  and 
infirm  and  those  who  are  laboring  under  chronic  dis- 
eases, such  as  pulmonary  consumption,  etc.,  are  also 
much  refreshed  and  benefited  by  the  proper  use  of 
the  tepid  bath,  and  the  frequent  use  of  it  by  aged 
people  is  highly  salutary.  The  diseased,  the  feeble, 
and  the  old,  will  probably  find  the  best  time  for  tak- 
ing the  tepid  bath  to  be  about  eleven  o'clock  in  the 
forenoon.  But  at  whatever  time  any  bath  is  taken 
by  any  person,  it  ought  always  to  be  remembered 
that  no  one  should  bathe  soon  after  eating ;  three 
hours  at  least  should  elapse  after  a  hearty  meal,  be- 
fore a  bath  is  taken. 

1596.  The  vapor  bath,  as  a  remedial  means,  when 
properly  employed,  is  highly  grateful  and  salutary. 
The  medicated  vapor  baths,  as  managed  by  Mr. 
Whitlaw  and  his  followers,  often  proves  exceedingly 
beneficial  to  those  who  are  laboring  under  certain 
chronic  diseases,  and  it  is  rarely  injurious  to  any. 
I  am  inclined  to  think  that  sufficient  attention  has 
not  been  given  to  this  means  of  cure,  by  physicians 
in  general.  By  these  remarks,  however,  I  intend  to 
give  no  countenance  to  the  indiscriminate  steaming 
which  has  become  so  extensive  an  instrument  of  pre- 
sumptuous and  impudent  quackery  at  the  present  day. 

1597.  Swimming,  if  well-timed  and  properly  regu- 
lated, is  an  agreeable  and  healthy  mode  of  bathing 
combined  with  exercise,  for  the  young  and  vigorous. 
But  boys  who  are  allowed  to  indulge  in  this  kind  of 
bathing  at  pleasure,  and  especially  boys  of  the  city, 
are  exceedingly  apt  to  go  into  the  water  too  fre- 
quently, and  to  remain  in  quite  too  long,  and  thereby 
very  much  impair  their  health,  and  often  bring  on 
violent  disease,  which  soon  terminates  in  death.  As 
a  general  rule,  those  who  cannot  swim  ought  not  to 
remain  in  the  cold  bath  over  five  minutes,  and  those 
who  do  swim  should  not  exceed  thirty  minutes.  After 
taking  any  kind  of  bath,  exercise  which  promotes 
respiration  and  circulation  and  general  determination 
to  the  surface,  is  very  beneficial. 

1598.  Much  care  should  be  given  to  the  cleanliness 
of  young  children.  Their  bodies  should  be  regularly 
washed  all  over  every  day,  with  soft  water  and  a  very 
little  good  castile  soap  ;  and  the  skin  should  be  wiped 
perfectly  dry,  and  then  exercised  a  little,  either  with 
the  hand  alone  or  a  piece  of  soft  flannel.  The  tepid 
bath  is  of  great  service  to  children  when  laboring 
undfer  diarrhoea,  dysentery,  and  many  other  com- 
plaints. But  the  bath  should  never  be  administered 
when  their  stomachs  are  full,  or  soon  after  eating. 
Not  only  children,  but  persons  at  every  period  of  life, 
may  be  astonishingly  benefited  by  the  proper  use  of 
the  tepid  sponge  bath,  in  certain  stages  of  fever, 
when  the  pulse  is  full  and  quick,  the  tongue  dry,  the 
thirst  great,  and  the  skin  hot,  without  a  sense  of  chil- 
liness. I  have  seen  effects  almost  miraculous  pro- 
duced by  sponging  the  body  in  such  conditions,  with 
tepid  water  containing  a  little  soap  or  pearlash  ;  but 
much  knowledge  and  sound  judgment  are  necessary 
to  govern  such  operations  with  safety,  as  an  indiscri- 
minate bathing  in  any  mode  may  do  great  mischief 
(151C). 
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1590.  In  the  use  of  the  cold  bath'  in  any  manner, 
if  the  individual,  after  rubbing  himself  off  briskly  and 
clothing  himself,  finds  that  he  is  disagreeably  chilly, 
unless  he  is  conscious  of  having  been  in  the  water  too 
long,  he  should  avoid  that  kind  of  bathing,  and  i)er- 
haps  confine  himself  to  the  tepid  batli  two  or  three 
times  a  week,  or  to  the  sponge  bath,  if  he  iinds  it 
pleasant  and  refreshing  to  him. 

ICOO.  In  concluding  my  remarks  on  bathing,  I 
must  repeat  that  it  is  exceedingly  desirable  to  have 
every  dwelling  house  furnished  with  a  good  bathing 
room  and  apparatus  ;  and  the  expense  of  these  tilings 
bears  no  proportion  to  the  health  and  comfort  they 
afford,  and  the  money  which  they  save  in  a  family  in 
the  course  of  a  few  years.  It  is  wonderful  that  man- 
kind  at  the  present  day,  claiming  as  they  do  to  be  so 
much  more  enlightened  in  science  and  useful  know- 
ledge than  the  ancients,  should  yet  be  so  far  behind 
them  in  matters  of  this  kind.  In  the  Mosaic  dispen- 
sation, the  most  rigorous  regard  was  paid  to  bathing, 
and  cleanliness  in  every  thing.  One  of  the  highest 
luxuries  of  ancient  Rome  was  bathing.  The  flloham- 
medans,  the  Hindoos,  and  many  other  portions  of  the 
human  family,  perform  their  daily  ablutions  as  a  re- 
ligious duty.  Yet  the  most  intelligent  portions  of 
Christendom  neglect  it. 

1601.  Shaving  of  the  beard  is  one  of  the  evils 
which  civic  life  has  subjected  man  to  ;  and  we  have 
now  become  so  accustomed  to  it,  that  we  regard  the 
wearing  of  a  long  beard  as  a  very  strong  evidence  of 
a  man's  insanity,  or  at  least  of  very  great  eccentricity. 
And  yet,  if  a  new  edition  of  the  Bible  were  to  come 
out  with  elegant  engravings,  representing  the  patri- 
archs and  prophets  and  our  Saviour  and  the  Evangel- 
ists without  a  beard,  we  should  all  be  much  shocked 
at  the  seeming  sacrilege.  Every  intelligent  mind 
that  reflects  on  the  subject  must  soon  be  convinced, 
that  the  true  and  full  dignity  of  the  male  form  in  the 
human  species  requires  the  presence  of  the  full-grown 
beard,  and  no  physiologist  can  doubt  that  the  habit- 
ual shaving  of  the  beard  serves  in  some  measure  to 
diminish  the  physiological  powei's  of  man,  and  to  ab- 
breviate the  period  of  his  existence.  Yet  since  cus- 
tom compels  us  either  to  shave  or  to  suffer  banish- 
ment from  society,  it  is  desirable  to  know  how  we 
can  do  the  former  with  the  most  comfort.  I  have 
tried  every  expedient,  and  have  learned  both  from 
science  and  experience  that  they  who  would  shave 
with  the  greatest  comfort  should  always  use  cold  soft 
water  in  making  their  lather.  If  the  beard  is  hard 
and  the  skin  tender,  lather  it  well,  and  then  wash  off 
the  soap  in  cold  water,  and  then  lather  the  beard 
thoroughly  again,  and  shave  with  a  sharp  razor ;  and 
when  this  is  done,  let  cold  water  be  applied  freely  to 
the  face  and  neck,  and  then  let  the  parts  be  wiped 
dry.  The  use  of  hot  water  in  making  a  lather,  and 
of  cologne  or  any  other  heating  wash  after  shaving, 
always  serves  to  debilitate  the  skin  and  make  it  very 
tender,  and  to  cause  the  face  to  bleed  and  smart  dur- 
ing and  after  the  operation.  If  any  one  will  follow 
my  advice  six  months,  he  will  never  return  to  the 
use  of  hot  water  in  making  his  lather,  nor  to  the  use 
of  cologne  or  spirits  as  a  wash  after  shaving.  If, 
however,  any  one  finds  it  necessary  to  use  hard  water, 
it  may  be  heated  to  make  the  lather,  which  should  be 
suffered  to  become  cool  before  it  is  applied  to  the  face. 
Dipping  the  razor  in  hot  water  certainly  makes  it  cut 
better. 

1G02.  What  I  have  said  of  the  beard  is  unquestion- 
ably true  of  the  hair  of  the  head.  The  angel  who 
announced  the  birth  of  Sampson,  declared  that  he 
should  be  a  Nazarite  from  his  birth ;  and  conse- 
quently that  neither  his  beard  nor  his  hair  should 
ever  be  cut.  Whether  the  sudden  loss  of  Sampson's 
wonderful  strength  on  the  cutting  of  his  hair  was  de- 
signed to  teach  mankind  the  natural  relation  between 
the  hair  and  the  strength — or,  in  other  words,  to 


teach  us  that  the  cutting  of  the  hair  serves  to  dimin. 
ish  the  ])owers  of  the  body  and  abridge  the  period  of 
life— I  will  not  presume  to  say  ;  but  certain  it  is  that 
such  is  in  some  measure  the  effect.  This  effect,'how. 
ever,  is  probably  small,  both  in  regard  to  the  hair  and 
the  beard,  when  compared  with  most  others  concerned 
in  debilitating  the  human  body  and  shortening  the 
life  of  man  ;  and  there  can  be  'no  question  but  that 
many  of  the  artificial  modes  in  which  females  dress 
their  hair  are  far  more  injurious  than  th^  frequent 
cutting  of  it.  Various  causes  operate  in  civic  life  to 
destroy  the  hair,  but  probably  the  most  numerous 
and  efficient  of  them  operate  through  the  stomach 
(421).  When  by  any  means,  however,  the  hair  is 
diseased  and  baldness  is  threatened,  the  only  remedy 
in  nature  is  to  pay  strict  attention  to  the  diet  and 
general  regimen  ;  cut  the  hair  often  and  verv  short, 
and  wash  the  head  frequently  all  over  in  cold  water, 
using  occasionally  a  little  mi'ld  soap,  and  follow  the 
liathing  with  the  brisk  application  of  a  good  clean 
stiff  hair-brush.  If  this  course,  honestly  pursued  for 
several  months,  does  not  restore  the  hair  to  vigorous 
health,  nothing  will.  No  dependence  can  be  placed 
on  the  specifics  that  are  advertised  for  improving  the 
hair,  and  many  of  them  do  mischief.  All  kinds  of 
oil  and  perfumery  for  the  hair  should  be  avoided.  The 
natural  oil  secreted  by  the  appropriate  vessels  of  the 
skin  (333)  is  all  the  hair  requires,  and  the  application 
of  any  other  oil  to  it  always  serves  to  suppress  the 
natural  secretion,  and  to  leave  the  hair  drier  in  the 
end.  They  who  would  improve  the  hair  or  any  other 
part  of  their  system,  must  pursue  such  a  course  as 
wiU  improve  the  general  health  of  the  body,  and 
make  no  other  local  applications  than  are  consistent 
with  the  vital  economy  of  the  part  and  the  general 
physiological  interests  of  the  system  (423). 

Am. 

1603.  We  have  seen  (463,  et  seq.)  that  in  the  func- 
tion of  respiration  or  breathing,  a  vital  process  is  con- 
tinually going  on,  by  which  a  portion  of  the  air  re- 
ceived into  the  lungs  is  digested  and  incorporated  with 
the  blood,  not  as  oxygen,  but  as  a  vitally  assimilated 
principle  of  the  living  blood  (472),  and  that  by  this 
function  of  the  lungs  the  grand  process  of  digestion  is 
completed  (459),  and  the  arterial  fluid  is  fitted  for  all 
the  purposes  of  the  system  in  the  great  function  of 
nutrition  (474,  475).  We  have  seen  also  (721,  et  seq.) 
that  pure  air  is  composed  of  twenty  parts  of  oxygen 
and  eight  parts  of  azote,  by  volume  or  measure,  and 
that  the  lungs,  as  living  organs,  are  constitutionally 
adapted  to  air  consisting  of  precisely  these  proportions; 
and  consequently,  every  deviation  from  this  point  to- 
wards an  excess  either  of  azote  or  oxygen,  is  injurious 
to  the  lungs  and  to  the  physiological  interests  of  the 
body.  Hence  it  is  of  the  utmost  importance  that  the 
lungs  should  be  constantly  supplied  with  pure  air,  not 
only  for  the  preservation  of  their  own  health,  but  for 
the  preservation  of  the  integrity  of  their  function,  the 
health  of  the  blood,  and  the  general  welfare  of  the 
system.  But  we  have  seen  (720)  that  the  whole  ex- 
ternal skin  performs  a  function  which  in  many  re- 
spects closely  resembles  that  of  the  lungs,  and  that  it 
not  only  appears  to  consume  a  portion  of  the  oxygen 
of  the  air,  but  also  like  the  lungs  is  continually  elim- 
inating the  excreted  impurities  of  the  blood  (506), 
among  which  the  chemist  detects  a  considerable  quan- 
tity of  carbonic  acid  gas  (143),  which,  when  received 
into  the  lungs  without  a  mixture  of  atmospheric  air,  , 
is  almost  instantly  destructive  to  life,  causing  au  im- 
mediate suspension  of  all  the  powers  of  animal  hfe  ; 
and  if  relief  is  not  promptly  afforded,  organic  life  is 
very  soon  destroyed  (469).  Carbonic  acid  gas  is  form- 
ed in  considerable  quantities  by  decaying  vegetable 
matter.  Living  vegetables  also  give  it  off  during  the 
night,  but  consume  it  during  the  day.  Much  the 
greatest  source  of  it,  however,  is  animal  respiration 
and  perspiration.     Hence,   crowded   assemblies  in 
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churches,  theatres,  hospitals,  prisons,  etc.,  rapidl)'  con- 
sume the  oxygen  of  the  air,  and  produce  carbonic 
acid  gas  ;  and  consequently,  if  such  places  are  not 
well  ventilated,  the  air  will  soon  become  impure,  caus- 
ing difficulty  of  breathing,  vertigo  or  dizziness  of  the 
head,  nausea,  faintness,  trembling,  relaxation  of  the 
voluntary  muscles,  slow  and  feeble  pulse,  spasms,  as- 
phyxia, and  death.  In  this  manner  the  lives  of  many 
have  been  destroyed  ;  but  a  vastly  greater  number 
has  been  cut  off  by  plagues,  and  putrid  and  typhus 
and  other  fevers,  brought  on  or  excessively  aggrava- 
ted by  impure  air.  And  it  is  principally  owing  to 
the  effect  which  a  dense  population  has  on  the  at- 
mosphere, and  to  the  want  of  proper  ventilation,  that 
cities  are  less  healthy  than  the  country. 

1604.  We  see,  therefore,  that  it  is  of  very  great  im- 
portance that  our  habitations  should  be  so  situated 
and  so  constructed  as  to  admit  of  perfect  ventilation 
in  every  part,  and  that  our  bed-rooms  in  particular 
should  be  large  and  airy  (158G),  and  that  too  many 
persons  should  not  sleep  in  the  same  room  (1587). 
W e  perceive  also  that  it  is  of  great  importance  that 
every  person  should  have  frequent  and  free  access  to 
the  pure  open  air  (1603),  and  it  is  equally  important 
that  at  such  times  every  one  should  be  capable  of 
drinking  in  the  sweet  breath  of  heaven  without  the 
least  restraint ;  of  inflating  the  lungs  fully  and  deeply, 
and  freely  expanding  the  chest  without  any  artificial 
restriction  whatever. 

1605.  The  effect  of  such  a  respiration  of  pure  air  is 
truly  wonderful.  When  the  careful  mother  has  been 
shut  up  in  her  nursery  or  confined  to  her  house  for  a 
number  of  days  in  succession,  diligently  attending  to 
maternal  duties  or  domestic  concerns,  till  she  begins 
to  feel  a  nervous  oppression  and  a  dull  headache  com- 
ing upon  her,  if  she  breaks  away  from  her  confine- 
ment, and  walks  or  rides  in  the  pure  open  air,  even 
for  a  few  minutes,  she  feels  a  new  life  and  a  new  spirit 
entering  into  her  blood,  and  diffusing  itself  through- 
out her  whole  system  ;  her  langor  and  depression  and 
headache  are  dispelled,  her  eye  becomes  bright  and 
sparkling,  her  countenance  animated,  her  form  more 
erect  and  stately,  and  her  step  more  elastic  aud  grace- 
ful ;  and  she  returns  to  her  domestic  empire  and 
household  duties  almost  a  new  creature,  and  seems  to 
carry  with  her  into  that  empire  and  through  all  those 
duties  a  new  and  salubrious  atmosphere  ;  and  if  she  is 
a  nursing  mother,  her  babe  will  be  almost  equally 
benefited  by  the  consequent  improvement  of  its  natu- 
ral food.  Nor  are  such  advantages  confined  to  the 
mother.  Every  female  and  every  studious  and  seden- 
tary person,  and  every  invalid  that  is  able  to  move  or 
to  be  moved  in  the  open  air,  should  endeavor  to  be 
abroad  in  it  as  frequently  as  propriety  and  duty  will 
admit. 

1606.  The  air  bath,  as  Dr.  Franklin  calls  it,  is  ex- 
ceedingly salutary  to  every  one  in  health,  and  to  al- 
most every  invalid.    If  the  whole  skin  may  beconsid- 

,  ered  a  breathing  organ  (1589),  then  should  it  not  only 
be  kept  clean,  but  for  its  own  health  and  vigor,  and 
the  health  and  vigor  of  the  whole  system,  it  should 
be  permitted  to  receive  the  full  and  free  embraces  of 
the  pure  air  at  least  twice  in  the  twenty-four  hours. 
Every  morning  and  evening  the  whole  body  should 
be  exposed  freely  to  the  air,  and  the  skin  exercised 
with  the  flesh-brush,  a  coarse  towel,  or  with  the  hand 
(1584,  1501);  and  five  or  ten  minutes  spent  in  such 
exposure  and  exercise  in  the  morning  will  prove  very 
salutary  to  every  one  who  is  not  too  far  gone  in  dis- 
ease to  bear  it.  Let  it  always  be  remembered  that 
man  was  made  for  the  open  air ;  it  is  his  natural 
dwelling  place,  and  the  habit  of  cooping  up  in  ceiled 
houses  is  always  in  some  measure  detrimental  to  the 
physiological  interests  of  the  human  constitution. 

1607.  If  there  be  one  class  of  human  bdlngs  to 
whom  pure  air  is  more  essential  than  any  other,  it  is 
young  children ;  they  soon  droop  and  become  puny 


and  diseased  if  they  are  confined  to  impure  air  ;  and, 
on  the  other  hand,  few  things  serve  so  much  to  impart 
health  and  vigor  to  sickly  and  jmny  children  as  free 
access  to  the  pure  open  air  of  heaven.  Nurseries 
ought  therefore  to  be  thoroughly  ventilated  every  day, 
and  kept  perfectly  sweet  and  clean,  and  the  air  of 
them  should  not  be  consumed  by  too  many  lungs  ; 
and  infants  should  be  carried  abroad  as  early  and  as 
freely  as  prudence  will  allow.  And  when  children 
become  old  enough  to  run  alone,  they  should  be  daily 
taken  into  the  open  air  when  the  weather  is  pleasant. 

1608.  Aged  people  also  require  great  purity  of  air ; 
and  strict  attention  should  be  paid  to  the  thoi'ough 
ventilation  of  their  rooms;  and  so  long  as  they  are 
able  to  walk  or  ride  abroad,  they  should,  when  the 
weather  is  not  too  inclement,  daily  visit  the  open  air; 
and  when  they  can  no  longer  do  this,  their  habitations 
should  be  the  more  frequently  ventilated. 

1609.  In  regard  to  the  benefit  to  be  derived  from  a 
change  of  climate,  there  is  probably  much  popular 
error  of  opinion.  Invalids,  trusting  too  exclusively  to 
the  salubriousness  of  the  country  or  sea  air,  or  of  a 
mild  climate,  wholly  or  mostly  neglect  to  attend  to 
their  diet  and  regimen  in  general,  and  consequently  a 
large  portion  of  those  who  travel  in  pursuit  of  health, 
either  die  abroad,  or  return  home  little  or  no  better 
than  they  went ;  whereas,  if  they  would  avail  them- 
selves of  the  advantages  of  a  correct  regimen  through- 
out, as  well  as  of  pure  air  and  a  mild  climate,  they 
would  far  more  generally  recover  health.  As  a  gene- 
ral rule,  therefore,  the  air  and  climate  of  any  portion 
of  the  United  States,  under  a  strictly  correct  genei-al 
regimen,  are  much  better  for  invalids  of  every  des- 
cription, than  any  other  climate  in  the  world  with  an 
entire  disregard  to  regimen. 

CLOTHING. 

1610.  Concerning  clothing  I  deem  it  necessary  to 
say  but  little,  and  that  little  for  the  most  part  in  ge- 
neral terms.  It  is  entirely  certain  that  no  kind  of 
clothing  is  strictly  natural  to  man ;  or,  in  other 
words,  if  man  inhabited  that  climate  to  which  his 
constitution  is  most  perfectly  adapted  (1239),  his  body 
would  be  more  symmetrically  and  completely  devel- 
oped, and  more  elastic,  agile,  and  vigorous,  and  more 
perfectly  and  uniformly  healthy, — his  life  would  be 
longer,  his  intellectual  faculties  would  be  more  ac- 
tive and  powerful,  his  moral  character  would  be  more 
pure  and  virtuous,* — in  short,  all  the  physiological 
and  psychological  properties,  powers,  and  interests  of 
the  human  constitution  would  be  better  sustained,  as 
a  permanent  fact,  from  generation  to  generation,  by 
entire  nudity,  than  by  the  use  of  any  kind  of  cloth- 
ing. Strictly  speaking,  therefore,  all  clothing  is,  in 
iiself  considered,  in  some  measure  an  evil.  In  pass- 
ing into  climates  much  colder  than  that  to  which  he 
is  constitutionally  adapted,  however,  man  finds  it 
necessary  to  employ  clothing  to  a  greater  or  less  ex- 
tent, for  the  purpose  of  preserving  the  proper  temper- 
ature of  his  body  (129).  In  such  a  situation,  there- 
fore, clothing  becomes  a  necessary  evil ;  and  in  so  far 
as  man  suffers  less  from  the  in  jurious  effects  of  cloth- 
ing in  such  a  situation  than  he  would  from  cold  with- 
out it,  it  is  a  comparative  good ;  that  is,  it  prevents  a 
greater  evil  than  it  causes.  Nevertheless,  as  it  can- 
not serve  to  adapt  man  so  perfectly  to  such  a  situation 
as  to  make  it  equally  conducive  to  the  highest  well- 
being  of  the  human  constitution  with  his  natural  cli- 
mate without  clothing  (1240),  it  remains  true  as  a 
general  proposition,  that  clothing  is  in  some  measure 

•  'The  Zulus,'  says  the  Rev.  Mr.  Grout  (1168),  'depend  on  Uie 
products  of  the  soil  for  subsistence,  and  go  entirely  naked.  Licen- 
tiousness is  wholly  unknown  among  them.  I  have  been  among 
them  for  three  years,  seen  them  on  all  occasions,  have  many  a 
time  seen  hundreds  of  males  and  females  huddled  together  in 
perfect  nakedness,  but  never  once  saw  the  least  manifestation  of 
licentious  feeling  ;  and  they  are  as  remarkable  for  their  intellect- 
ual activity  and  aptitude  as  for  their  chastity.' 
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detrimental  to  the  physiological  interests  of  the  hu- 
man body. 

IGll.  Cut  I  hope  I  shall  not  be  misunderstood  in 
this  reasoning.  My  object  is  not  to  advocate  bodily 
nudity  in  society  ;  though  I  cannot  doubt  tliat  mor- 
ality would  be  greatly  improved  by  it,  in  the  course 
of  two  or  three  generations,  if  in  all  other  respects 
mankind  conformed  to  the  true  laws  of  their  nature  ; 
but  my  sole  object  is  so  to  e.xplain  the  laws  of  consti- 
tution and  relation  established  in  the  nature  of  man, 
as  will  enable  him  to  regulate  those  artificial  habits 
and  customs  which  society  makes  necessary,  in  such 
a  manner  as  that  they  shall  be  in  the  least  possible 
degree  injurious. 

1612.  If  man  were  always  to  go  entirely  naked,  the 
external  skin,  the  anatomical  structure  and  functional 
character  and  relations  of  which  we  have  fully  con- 
templated (1577,  1582),  would  be  preserved  in  a  more 
healthy  and  vigorous  state,  and  perform  its  functions 
more  perfectly,  and  thereby  the  whole  human  system 
in  all  its  properties,  powers,  and  interests,  would  be 
benefited  ;  the  circulation,  and  particularly  the  ven- 
ous circulation  which  is  near  the  surface  (475),  would 
be  more  free  and  unobstructed ;  respiration  or  breath- 
ing (4G3,  et  seq'.)  would  also  be  more  free,  full,  and 
perfect ;  voluntary  action  would  be  more  unrestrain- 
ed and  easy ;  the  bones  would  be  less  liable  to  dis- 
ease and  distortion  ;  all  the  muscles  of  voluntary 
motion  (194)  would  be  better  developed  and  more 
powerful ;  in  short,  the  anatomical  development  and 
symmeti-ical  proportion,  and  the  physiological  powers 
and  functions  of  every  part  in  the  whole  system, 
would  be  more  perfect ;  and,  as  a  natural  consequence, 
the  sensual  appetites  would  be  more  purely  instinc- 
tive, and  exert  a  less  energetic  and  despotic  influence 
on  the  mental  and  moral  faculties  (5!)8),  and  the  im- 
agination would  be  deprived  of  its  greatest  power  to 
do  evil. 

1613.  Clothing,  then,  is  an  evil  so  far  as  it  prevents 
a  free  circulation  of  pure  air  over  the  whole  surface  of 
the  body,  or  in  any  manner  relaxes  and  debilitates  the 
skin,  and  increases  its  susceptibility  to  be  unhealthily 
affected  by  changes  of  weather  and  by  the  action  of 
morbific  agents  (1577) ;  it  is  an  evil  so  far  as,  by  com- 
pression or  otherwise,  it  prevents  a  free  and  equal  cir- 
culation and  return  of  the  blood  ;  it  is  an  evil  so  far 
as  it  prevents  the  free  action  of  the  chest  and  lungs, 
or  in  any  manner  or  measure  restricts  respiration  ; 
it  is  an  evil  so  far  as  it  interferes  in  any  degree  with 
the  digestive  organs  ;  it  is  an  evil  so  far  as  it  prevents 
the  most  perfect  freedom  of  voluntary  action,  and  ease 
and  grace  of  motion  and  attitude,  or  prevents  the  full 
development  of  any  part  of  the  system,  or  serves,  by 
the  substitution  of  artificial  means  for  natural  powers 
(1307),  to  relax  and  to  debilitate  the  muscles,  or  ren- 
der the  tendons,  ligaments,  cartilages,  and  bones,  less 
healthy  and  powerful,  or  in  any  measure  to  abridge 
the  control  of  the  will  over  any  organ  of  voluntary 
motion  ;  it  is  an  evil  so  far  as  it  serves  to  increase  the 
peculiar  sensibility  of  any  organ  of  animal  instinct, 
and  to  augment  the  power  of  that  instinct  on  the 
intellectual  and  moral  faculties  ;  it  is  an  evil  so  far 
as  it  serves  to  enfeeble  the  intellectual  faculties, 
and  render  the  mind  sluggish  and  sensual ;  and  it  is 
an  evil  so  far  as  it  serves  to  excite  an  unchaste  imagi- 
nation, and  cause  the  sexes  to  act  towards  each  other 
more  from  the  impulse  of  animal  feeling  than  from 
the  dictate  of  sound  reason. 

1614.  The  application  of  these  general  principles 
to  the  regulation  of  clothing  is  perfectly  easy,  and 
cannot  lead  any  intelligent  mind  into  error.  It  re- 
quires— 1st,  that  whatever  climate  man  may  inhabit, 
he  should  endeavor  to  preserve  that  state  of  general 
health  and  vigor  of  body  which  will  render  the  least 
quantity  of  clothing  necessary  for  the  preservation  of 
a  healthy  temperature;  2nd,  that  the  materials  used 
for  clothing  should,  as  far  as  consistent  with  the  pro- 


per temperature  of  the  body,  be  such  as  serve  in  the 
least  degree  to  relax  and  debilitate  the  skin  and 
through  it  the  whole  system  ;  3d,  that  the  clothin<r 
should  be  so  adjusted  as  in  the  greatest  possiI>le  mea 
sure  consistent  with  the  j)roper  temperature  of  the 
body,  to  admit  of  a  free  access  of  air  to  the  whole  sur- 
face, and  of  the  most  perfect  freedom  of  circulation 
respiration,  and  voluntary  action,  and  attitude  ;  and' 
4th,  that  the  fashion  of  the  clothing  should  be  such 
as  in  the  least  possible  degree  to  excite  an  impure 
imagination. 

1615.  After  having  so  fully  laid  down  the  general 
principles  in  regard  to  clothing,  it  is  hardly  necessary 
that  I  should  say  that  corsets,  stays,  garters,  and 
every  kind  of  ligature  or  compression,  and  all  kinds 
of  tight  dresses,  should  be  avoided,  and  especially  by 
the  young  and  growing,  whose  bodies  are  very  easily 
and  almost  inevitably  diseased,  deformed,  and  dis- 
torted, to  a  greater  or  less  extent,  bv  such  unnatural 
means.  The  growing  body  should  'be  as  free  as  the 
air.  The  flowing  robes  of  the  ancients  were  incom- 
parably more  favorable  to  health  and  more  graceful 
than  modern  dresses. 

1616.  Much  has  been  said  by  certain  writers  on 
hygiene,  in  favor  of  wearing  flannels  next  to  the  skin ; 
and  undoubtedly  there  are  particular  cases  in  which 
the  habit  being  formed,  had  better  be  continued,  than 
too  suddenly  abandoned.  Yet  it  is  certain  that 
woollen  serves  to  excite,  relax,  and  debilitate  the  skin, 
and  through  it  the  whole  system,  and  thereby  to  in- 
crease  the  very  evils  which  it  is  worn  to  prevent, 
more  than  cotton,  linen,  and  silk  (1581).  While, 
therefore,  I  leave  invahds  and  other  individuals  to 
govern  themselves  on  this  point  according  to  their 
particular  circumstances  and  state  of  health,  I  lay  it 
down  as  a  general  rule,  with  reference  to  the  perma- 
nent interests  of  the  human  constitution,  that  it  is 
better  not  to  wear  woollen  next  to  the  skin,  when 
cotton,  linen,  or  silk  under  garments  can  be  had. 

1617.  What  I  have  said  concerning  the  regulation 
of  the  temperature  of  the  body  by  means  of  clothing, 
is  true  in  regard  to  the  use  of  fire  (1307).  In  all 
cases  it  relaxes  and  debilitates  the  system,  and  dimin- 
ishes the  power  of  the  body  to  regulate  its  own  tem- 
perature (130,  490);  and,  therefore,  the  physiological 
interests  of  our  bodies  require  that  we  should,  as  far 
as  possible,  keep  them  warm  by  their  own  healthy 
and  vigorous  calorific  function  (489),  and  only  use 
fire  as  a  necessary  evil,  and  under  such  regulations 
as  will  not  expose  us  to  greatly  unequal  temperatures 
at  the  same  time,  or  to  powerful  heat  on  one  side  and 
severe  cold  on  the  other.  Our  rooms  should  be  so 
warmed  as  to  be  of  a  mild  and  equal  temperature  in 
every  part. 

EXEKCISE. 

1618.  We  have  seen  (308 — 511)  that  the  human 
body  consists  mainly  of  an  assemblage  of  tubes  formed 
into  a  system  of  organs,  and  for  the  most  part  filled 
with  fluids  of  different  qualities.  The  arteries,  veins, 
and  capillary  vessels,  including  the  lymphatics  (367 
— 390)  compose  a  very  large  proportion  of  the  whole 
bulk  of  the  solids  of  the  body ;  and  all  these,  even 
the  most  minute,  are  ducts  for  some  kind  of  fluid  ; 
so  that  the  fluids  of  the  body  form  by  far  the  greatest 
part  of  its  weight ;  probably  not  varying  much  from 
nine-tenths  in  a  healthy  adult  body  of  middle  age. 
These  fluids  are,  or  should  be,  continually  in  motion, 
and,  as  well  as  the  solids,  constantly  undergoing 
changes  in  their  constituent  particles  (314).  The 
food  received  into  the  stomach  is  digested  into  chyme 
(429,  et  sef/.)  ;  from  this  is  elaborated  the  chyle  (445, 
et  seq.) ;  from  this  is  formed  the  blood  (463,  et  seq.)  ; 
and  from  the  blood  all  the  solids  of  the  body  are 
formed  (493,  et  seq.),  and  the  salivary  and  gastric  and 
pancreatic  and  all  other  fluids  employed  in  the  opera- 
tions of  the  vital  economy  are  secreted  (497),  and  all 
those  fluids  and  substances  are  excreted  which  are 
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eliminated  from  the  body  in  its  depurating  or  cleans- 
ing  functions  (506). 

1619.  To  keep  up  this  grand  vital  circulation,  and 
to  give  vigor  to  all  the  vital  functions  and  porfectness 
to  all  the  vital  changes,  and  to  secure  a  proper  supply 
of  blood  to  every  part,  and  maintain  the  general 
health  and  energy  of  the  system.  Exercise  or  volun- 
tary action  is  of  the  utmost  importance.  It  greatly 
promotes  circulation  (475),  and  particularly  in  the 
capillary  system,  or  the  myriads  of  minute  vessels 
which  are  so  numerously  distributed  to  every  part  of 
the  body  (375)  ;  it  equally  promotes  respiration,  caus- 
ing full  and  deep  inspirations  of  air,  and  a  vigorous 
action  of  the  lungs  (463,  et  seq.)  ;  and  serves  to  im- 
part vigor  and  activity  to  all  the  organs,  and  to  se- 
cure the  healthful  integrity  and  energy  of  all  the 
functions,  and  the  symmetrical  development  and  con- 
stitutional power  of  the  whole  system ;  and  gives 
strength  and  agility  and  elasticity  and  grace  to  the 
body,  and  energy  aiid  activity  to  the  intellectual  and 
moral  faculties.  Indeed,  exercise  may  truly  be  con- 
sidered the  most  important  natural  tonic  of  the  body. 
If  it  is  wholly  neglected,  the  body  will  become  feeble, 
and  all  its  physiological  powers  will  be  diminished  ; 
but  if  it  is  regularly  and  properly  attended  to,  the 
whole  system  will  be  invigorated,  and  fitted  for  use- 
fulness and  enjoyment. 

1620.  We  have  seen  (192,  376)  that  every  contrac- 
tion of  the  muscles  serves  to  exhaust  their  vital  pro- 
perties ;  and  to  replenish  this  exhaustion,  a  constant 
supply  of  fresh  arterial  blood  is  diffused  throughout 
the  muscular  tissue  in  great  abundance  (393)  ;  and 
the  more  vigorously  any  part  is  exercised,  the  more 
rapidly  and  abundantly  that  part  is  supplied  with 
arterial  blood;  and  hence,  the  habitual,  healthy,  and 
vigorous  exercise  of  any  part,  always  serves  to  pro- 
duce and  maintain  a  full  development  of  that  part, 
and  to  give  it  great  power  (1009).  Thus,  if  one  arm 
is  constantly  and  vigorously  exercised,  and  the  other 
remains  wholly  unemployed,  the  muscles  of  the  for- 
mer will  soon  be  much  more  largely  developed  and 
far  more  powerful  than  those  of  the  latter.  Hence, 
the  welfare  of  the  whole  system  requires  that  each 
part  should  be  duly  exercised,  and  most  especially  in 
young  and  growing  bodies,  which  are  easily  deformed 
and  even  dreadfully  distorted  by  a  neglect  of  volun- 
tary action. 

1621.  We  see,  then,  that  as  exercise  promotes  and 
invigorates  all  the  vital  functions  of  the  body,  and 
considerably  increases  the  insensible  evacuations,  it  is 
important  that  a  certain  relation  should  always  be 
observed  between  the  quantity  of  food  received  and 
the  amount  of  exercise  taken  (1439).    They  who  are 
employed  in  active  labor  in  the  open  air,  require  more 
food  than  persons  of  sedentary  and  inactive  habits ; 
though,  as  I  have  stated  (1485),  the  most  active  and 
robust  laborer  should  never  take  more  food  thau  is 
really  needed  by  the  vital  economy  of  his  body;  and 
they  who  neglect  exercise,  and 'feed  themselves  with- 
out  fear,'  will  certainly  cause  either  a  reaction  upon 
the  digestive  organs,  inducing  dyspepsy  and  perhaps 
organic  disease  in  the  stomach  or  intestinal  tube,  or 
general  or  local  congestion  resulting  in  fever,  or  local 
disease  of  some  kind  or  other  (1476) .   Moreover,  such 
people  will  inevitably  impair  their  intellectual  and 
moral  powers,  causing  mental  dulness  and  stupidity, 
and  blunting  the  moral  sensibilities  and  increasing 
the  relative  influence  of  the  more  exclusively  selfish 
propensities  and  passions  (1232).    We  see  also  that 
exercise,  in  order  to  be  the  most  salutary,  should  be 
as  much  as  possible  in  the  pure  open  air  (1605),  and 
the  body  and  limbs  should  be  perfectly  free  and  un- 
restrained by  any  thing  that  is  calculated  to  prevent 
the  full  expansion  of  the  chest,  the  deep  inspiration 
of  air,  the  free  circulation  of  the  blood,  the  vigorous 
functions  of  the  skin,  and  the  easy  and  natural  motion 
of  every  part  (1614). 


1622.  A  certain  amount  of  exercise  or  labor  is  there- 
fore  as  essential  to  the  highest  welfareof  man,  asfood 
or  air.  By  a  rigidly  abstemious  diet  he  may  live  on, 
with  an  exemption  from  actual  disease,  and  perhaps 
attain  to  what  we  call  old  age,  with  very  little  active 
exercise.  But  in  such  a  life  he  can  never  know  that 
vigor  of  body  and  mind,  that  perfectness  of  health, 
that  vivacity  and  buoyancy  of  spirit,  that  habitual 
serenity  and  cheerfulness  and  high  enjoyment  of 
which  his  nature  is  capable.  But  we  have  seen  (376) 
that  every  vital  action  is  attended  with  an  expendi- 
ture  of  vital  power  and  waste  of  organized  substance, 
and  (876)  that  every  vital  function  necessarily  draws 
something  from  the  ultimate  and  unreplenishable 
fund  of  life.  Hence,  so  far  as  voluntary  exercise  or 
labor  is  necessary  to  the  most  healthy  condition  and 
perfect  functions" of  the  human  system,  it  is  a  bless- 
ing •  and  beyond  that,  it  is  in  some  measure  an  evil; 
for  in  proportion  to  the  excess,  life  is  always  shorten- 
ed, and  the  body  predisposed  to  disease  (1473). 

1623.  From  constitutional  necessity,  therefore,  if 
man  takes  too  little  voluntary  exercise,  he  suffers ; 
and  if  his  voluntary  exercise  is  excessive,  he  suffers. 
But  happily  for  the  race,  the  sufferings  from  excessive 
labor  bear  no  proportion  to  those  which  result  from 
inactivity.  A  man  may  greatly  abbreviate  his  life  by 
over  toiling,  and  yet  through  the  whole  of  his  earthly 
existence  enjoy  comparatively  good  health,  sweet 
sleep,  and  a  cheerful  mind  ;  but  he  who  suffers  from 
want  of  exercise— and  especially  if  with  that  is  con- 
nected  excessive  alimentation  and  other  dietetic  errors 
—experiences  the  bitterest  and  most  intolerable  of 
human  misery. 

1624.  Beyond  all  question,  the  natural  employment 
of  man,  so  far  as  labor  is  considered,  is  the  cultivation 
of  the  soil ;  and  it  is  equally  certain  that  if  all  the 
circumstances  and  habits  of  man  were  in  accordance 
with  the  laws  of  his  nature,  four  hours  a  day  of  pro- 
ductive labor  would  amply  sustain  the  human  family; 
and  this  is  just  about  the  amount  of  labor  which  the 
highest  good  of  every  one  requires.  But  if  some  fall 
greatly  short  of  this  amount  of  productive  labor,  others 
must  proportionably  exceed  it ;  and  thus  both  classes 
become  sufferers.  This  is  the  present  state  of  things 
in  the  human  world.  Multitudes  are  living  without 
productive  labor,  and  greater  multitudes  are  conse- 
quently compelled  to  labor  to  excess.  But  let  not 
the  laborer  envy  the  drone  ;  for  toil  and  poverty  with 
health  and  cheerfulness  are  rich  blessings  when  coin- 
pared  with  the  miseries  which  are  endured  by  nearly 
all  who  live  without  active  labor. 

1625.  In  the  present  state  of  things,  however,  the 
structure  of  society  in  civic  life  requires  that  many 
should  be  devoted  to  pursuits  which  are  less  favorable 
to  health  than  the  calling  of  the  husbandman;  and  a 
large  majority  of  these  pursuits  are  of  a  nature  which 
does  not  admit  of  sufficient  active  bodily  exercise  for 
health  and  comfort.  To  all  such,  therefore,  exercise 
becomes  a  necessary  part  of  regimen,  and  must  be  re- 
gularly attended  to,  or  they  must  suffer.  And  yet, 
where  it  is  a  mere  matter  of  regimen,  attended  to  be- 
cause it  cannot  be  neglected  without  suffering,  it  loses 
more  than  half  its  virtue.  Exercise,  in  order  to  be 
most  beneficial,  must  be  enjoyed.  The  mind  must 
enter  into  it  withinterest,  and  if  possible  with  delight, 
losing  the  idea  of  labor  in  that  of  pleasure;  and 
hence;  exercise  connected  with  social  amusements 
which  are  favorable  to  health  and  strictly  compati- 
ble  with  sound  morality,  is  peculiarly  beneficial. 
Walking,  which  is  one  of  the  most  natural  and  health, 
ful  modes  of  exercise,  is  doubly  salutary  when  it  can 
be  connected  with  social  enjoyment  and  hearty  cheer- 
fulness,  and  varied  with  occasional  running,  leaping, 
etc.,  according  to  the  strength  and  agility  of  the  in- 
dividual.  Riding  on  horseback,  which  in  the  present 
artificial  state  of  things  is  the  most  salutary  and  effi- 
cient  kind  of  exercise  known  in  civic  life  for  those  m- 
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valids  who  are  unable  to  take  a  more  active  kind 
though  always  beneficial,  is  more  than  doubly  so 
when  the  idea  of  riding  for  health  is  wholly  lost  in 
the  pleasure  of  the  ride,  or  engrossed  in  some  pleas- 
ing interest  of  the  occasion.  And  so  of  all  kinds  of 
salutary  and  well-regulated  exercise,  the  more  com- 
pletely all  considerations  of  health-seeking  are  lost  in 
the  enjoyment  and  pleasure  of  the  occasion,  the  more 
healthful  will  be  the  effect.  Even  the  varied  exer- 
cises of  the  gymnasium,  which  are  admirably  adapt- 
ed to  develop  and  invigorate  every  part  of  the  body, 
are  rendered  far  more  benelicial  by  being  performed 
with  spirit  and  ambition  and  vivacity  and  cheerful, 
ness. 


vigorous  constitution  (1255,  1494,  1587,  1607,  1620) 
Ch  Idren  as  we  have  seen  (671,  677),  are  instinctS 
inclined  to  action  ;  even  before  they  can  stand  or  sit 
alone  they  love  to  keep  their  little  limbs  almost 


con. 


1626.  The  salutary  influence  of  animating  music, 
connected  with  exercise,  is  very  great ;  in  fact  it  may 
almost  be  said  to  be  medicinal,  for  it  actually  has 
the  most  healthful  effect  on  all  the  vital  functions  of 
the  body;  and  hence,  dancing,  when  properly  regu- 
lated, is  one  of  the  most  salutary  kinds  of  social  en- 
joyment ever  practised  in  civic  life,  and  every  en- 
lightened philanthropist  must  regret  to  see  it  give 
place  to  any  other  kind  of  amusement.    The  religious 
prejudice  against  dancing  is  altogether  ill  founded ; 
for  it  is  entirely  certain  that  this  kind  of  social  enjovl 
ment,  when  properly  regulated,  is  more  favorable  to 
good  health,  sound  morality,  and  true  religion,  than 
perhaps  any  other  known  in  society.    It  is  infinitely 
better  that  people  should  come  together  to  sing  and 
dance,  in  the  healthful  exhilaration  of  their  spirits 
than  that  they  should  come  together  to  eat  and  drink' 
or  to  seek  enjoyment  in  almost  any  of  the  modes  of 
social  entertainment  in  civic  life,  or  that  they  should 
endure  a  miserable  existence  in  moping  melancholy, 
for  want  of  proper  exercise  and  relaxation, 

1627.  Let  me  not  be  misunderstood,  however,  I 
do  not  intend  to  encourage  the  assembling  of  young 
people  together  at  public  taverns  and  hotels,  and 
spending  the  night  in  dancing,  eating,  drinking,  and 
other  improprieties  (682);  but  I  would  have  this  kind 
of  exercise  mostly  confined  to  the  domestic  and  social 
circles.  Vocal  music  ought  to  be  as  universal  a  branch 
of  education  as  reading  and  writing,  and  instrumental 
music  should  be  almost  as  extensively  cultivated.  If 
I  could  have  my  wish,  the  violin — the  best  musical 
instrument  ever  invented — should  be  played  in  every 
family  in  the  civilized  world;  and  every  evening, 
when  the  duties  and  the  cares  of  the  day  were  com- 
pleted, the  whole  domestic  circle, — parents  and  grand- 
parents, children  and  grand-children,  all  that  could 
move  with  comfort,  —  should  have  an  opportunity  to 
join  in  the  dance.  Even  those  who  had  been  engaged 
in  active  labor  through  the  day,  would  be  refreshed 
by  it ;  and  those  who  had  been  confined  by  sedentary 
employment  would  be  exceedingly  benefited  ;  the  old 
would  be  made  younger,  and  the  young  would  be  in- 
vigorated ;  the  social  feelings  would  be  improved  ; 
sleep  would  be  more  sound  and  refreshing ;  and  all 
would  be  made  more  healthy,  more  happy,  and  more 
virtuous.  For  true  health  and  true  virtue  are  more 
nearly  allied  than  is  generally  supposed.  '  How  can 
they  addict  themselves  to  the  practice  of  virtue  and  to 
the  service  of  God,'  says  Plato,  '  who  are  ever  caring 
for  their  own  miserable  bodies  ?' 

1628.  If  music,  marching,  and  dancing,  constituted 
a  part  of  the  regular  exercises  of  all  our  colleges,  the- 
ological seminaries,  and  other  literary  and  scientific 
institutions,  immense  benefits  would  result,  not  only 
to  those  institutions,  but  to  society  at  large.  Thou- 
sands who  no^v  pass  from  the  place  of  learning  to 
years  of  misery  and  an  untimely  grave,  would  be  pre- 
served in  health,  and  live  to  be  blessed  and  to  bless 
mankind  by  their  usefulness. 

1629.  It  is  hardly  necessary  to  say  that  children 
and  youths  of  both  sexes  require  much  exercise  in  the 
open  air,  for  the  healthful  and  symmetrical  develop, 
ment  of  their  bodies,  and  for  the  establishment  of  a 
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as  they  are  able  to  run  alone,  they  delight  to  be  con 
stantly  in  action  ;  and  when  they  are  old  enough  to 
,be  abroad  m  the  open  air,  they  find  their  greatest  en 
joyment  in  those  amusements  and  sports  which  are  of 
the  most  active  kind.    Action  is  therefore  as  instinc- 
tively  natural  to  children  as  breathing,  and  it  is  un 
natural  and  improper  to  restrain  them  from  it,  and 
to  keep  them  m  a  state  of  confinement  or  inaction  for 
any  considerable  time.     Their  little  bodies  become 
painfully  weary  if  they  are  compelled  to  remain  in 
one  position  for  half-an-hour  at  a  time,  and  it  is  cruel 
to  repress  their  instinctive  desire  for  action,  beyond 
what  IS  necessary  for  their  proper  discipline.  Girls 
should  be  allowed  as  much  freedom  of  action  in  child 
hood  as  boys,  and  they  should  be  encouraged  to  exer- 
cise  freely  in  the  open  air  while  their  bodies  are  grow 
nig.    Not  only  their  own  individual  welfare  requires 
this,  but  the  good  of  the  race  demands  it. 

1630.  Aged  people,  after  they  have  retired  from  the 
active  employments  of  life,  must  keep  up  their  regular 
exercise,  or  they  will  soon  become  feeble  and  infirm. 
It  is  impossible  for  the  vigor  and  activity  of  the  body 
to  be  long  preserved  without  exercise.  Walking  and 
horseback-riding  are  among  the  best  modes  of  exer. 
cise  for  the  aged.  Riding  in  easy  carriages  will  do 
for  very  feeble  persons  who  are  able  to  take  an  air- 
ing,  but  it  affords  little  exercise  to  the  body  ;  plain 
waggons  without  springs  are  far  more  beneficial  as 
means  of  exercise  to  those  who  can  bear  them.  With 
the  aged  as  with  all  others,  exercise  is  most  salutary 
when  accompanied  with  cheerfulness.  Occasional 
hilarity  and  a  hearty  laugh  healthfully  exhilarate 
and  exercise  the  whole  system.  It  should  also  be 
remembered  by  the  aged,  as  a  most  important  truth, 
that  the  regular  exercise  of  the  mind  is  not  only  the 
necessary  means  of  preventing  the  rapid  decline  of 
the  intellectual  powers  in  advanced  years,  but  that  it 
also  serves  in  no  small  measure  to  prolong  life  and 
enjoyment. 

1631.  The  importance  of  exercise  as  the  natural 
tonic  of  the  body  is  greatly  overlooked  and  exceed, 
ingly  neglected  in  the  treatment  of  chronic  diseases 
of  every  kind  (1619)  ;  and  irritating  and  deleterious 
stimulants  (1529,  et  seq.)  are  employed  to  produce 
those  effects  in  the  system  which  can  healthfully  re- 
sult only  from  proper  exercise  and  pure  air.  Dyspep. 
tic  and  other  chronic  invalids  ought  never  to  hope  for 
health  by  any  means  without  exercise.     The  benefi- 
cial effects  of  horseback-riding,  to  those  who  are 
laboring  under  pulmonary  consumption,  are  often 
truly  astonishing.     I  have  known  invalids  afflicted 
with  this  dreadful  disease,  when  they  were  too  feeble 
to  mount  the  horse  without  help,  by  riding  a  short 
distance  the  first  time,  and  gradually  increasing  the 
length  of  the  ride  daily,  become  able,  in  the  course 
of  two  weeks,  to  ride  twenty  miles  without  stopping 
by  the  way,  and  feel  more  vigorous  at  the  end  of  the 
journey  than  at  the  beginning ;  and  I  have  known 
instances  in  which  such  individuals  have  made  jour, 
neys  on  horseback,  of  several  hundred  miles,  and  re- 
turned to  their  homes  and  friends  almost  perfectly 
restored  to  health.     Indeed  I  am  entirely  confident 
that  if  strict  simplicity  and  propriety  of  diet,  and  rid- 
ing  on  horseback  to  the  full  extent  of  the  patient's 
ability,  will  not  cure  pulmonary  consumption,  no 
earthly  means  can  cure  it ;  and  I  am  very  certain 
that  most  other  means  employed  in  modern  times, 
while  they  may  perhaps  seem  to  alleviate  the  symp. 
toms,  really  aggravate  the  disease,  and  hasten  the 
patient  to  the  grave. 

VOLUNTARY  EVACUATIOKS. 

1632.  The  regular  action  of  the  bowels  is  of  the 
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utmost  importance  to  health.  The  evils,  both  bodily 
and  mental,  resulting  from  habitual  costiveness,  are 
incalculable;  and  yet  there  is  reason  to  believe  that 
this  habit  of  bodv  is  exceedingly  common  in  civic 
life  (i:?45),  and  'particularly  with  young  females. 
Mothers,  and  all  who  have  the  care  of  children  and 
youths  of  both  sexes,  ought  to  pay  great  attention  to 
ibis  matter  ;  for  they  may  be  assured  that  it  cannot 
be  neglected  without  much  hazard  to  the  health  and 
life  of  the  voung.     Habitual  costiveness  predisposes 


to  dyspepsy,  pulmonary  consumption,  nervous  disor- 
ders, headache,  insanity,  and  indeed  almost  every 
distressing  form  of  disease  that  flesh  is  heir  to  ;  and 
when  it  does  not  actually  develo])  disease  in  youth, 
it  lays  a  deep  and  immovable  foundation  ibr  it  in 
after  life.  Every  body  should  have  a  regular  and 
free  action  of  the  bowels  once  in  tvventv.fonr  hours  ; 
aiul  the  dietetic  and  other  habits  .should  be  so  regu- 
lated as  to  secure  this. 


APPENDIX. 


NOTE   A . 

I     The  mucous  mat  of  the  alimentary  canal,  in  a  henUby 
state,  and  successfully  injected,  appears  to  consist  ahuosi 
entirely  of  a  cribriform  texture  of  veins;  these  veins 
bring  commonly  empty  at  death,  present  themselves  as 
I  a  soft  spungy  structure,  which  gives  rise  to  the  ordinary 
'  description  of  its  sensible  condition  as  a  velvety  layer. 

The  most  minute  injection  of  the  arteries  scarcely  makes 
I  itself  visible  among  these  veins  when  they  are  properly 
I  injected,  a  straggling  braucli  only  here  and  there  exhi- 
biting itself.  The  aborescence  of  the  arteries  is  confined 
to  the  level  beneath  the  venous  intertexture,  and  is  there 
developed  to  an  extreme  degree  of  minuteness,  being 
intermixed  with  corresponding  venous  ramuscles,  gene- 
rally larger  and  more  numerous  than  the  arteries  them- 
selves. The  line  venous  trunks  of  these  deejier  layers 
liavc  tbeir  originating  extremities  bent  vertically  towards 
the  cavity  of  the  gut,  and  by  that  means  receive  the 
blood  of  the  lirst  venous  intertexture  or  layer.-  The  meshes 
of  the  first  venous  intertexture  are  exceedingly  minute, 
and  vary  in  a  characteristic  manner  in  the  stomach, 
small  intestines,  and  colon.  This  intertexture  is  very 
different  in  its  lool;s  from  a  common  vascular  anasto- 
mosis, and  produces  in  the  colon  an  appearance  resem- 
bling a  plate  of  metal  pierced  with  round  holes  closely 
bordering  upon  each  other:  these  holes  constitute  in 
fact  follicles  or  gaping  orifices,  the  edges  of  which  are 
rounded  off,  and  tbeir  depth  is  that  of  the  thickness  of 
the  venous  anastomosis,  being  bounded  below  by  the  arte- 
rial venous  layer,  and  by  the  cellular  coat  of  the  part. 

Ordinary  modes  of  examining  give  no  evidence  of  the 
existence,  in  the  alimentary  canal,  from  the  cardiac 
orifice  of  the  stomach  to  near  the  anus,  of  an  epidermis; 
on  the  contrary,  they  rather  lead  to  a  belief  of  its  being 
absent,  in  consequence  of  the  softness,  tenuity,  and 
transparency  of  tlie  mucous  membrane;  but  that  it  is 
really  present  may  be  proved  by  the  following  process. 
Tear  off  the  peritoneal  coat,  invert  the  part,  and  inflate 
it  to  an  empliysematous  condition;  the  epidermis  will 
then  be  raised  as  a  very  thin  pellicle,  and  nniy  be  dried 
in  that  state:  but  as  this  pellicle  retains  the  air,  we 
hence  infer  that  it  lines  the  follicles,  and  is  uninterrupted 
by  any  perforations.  This  epidermis,  if  the  part  be 
previously  injected  perfectly,  shows  dots  of  injecting 
matter,  but  no  aborescence  if  it  be  inflated  up  from  the 
veins.  In  so  doing  the  villi  disappear,  are  in  fact 
unfolded. 

The  villi  cannot  be  seen  to  any  advantage  except  they 
be  erected  by  an  injection,  in  which  case,  those  of  the 
upper  part  of  the  small  intestines  are  found  to  run  into 
each  other  very  much  like  the  convolutions  of  the  cere- 


brum, and  to  press  upon  each  other's  sides  in  the  same 
way.  Some  of  them,  however,  are  merely  semi-oval 
plates,  the  transverse  diameter  of  which  exceeds  the 
length.  At  the  lower  end  of  the  small  intestines  they 
become  simply  conical  projections,  somewhat  curved, 
with  the  edges  bent  in,  and  they  retain  this  mechanism 
until  they  entirely  disappear  near  the  ileo-coecal  valve. 
In  the  whole  length  of  intestine  there  is,  however, 
every  variety  of  shape,  from  oblong  curved  and  serpen- 
tine ridges,  to  the  flattened  cone  standing  on  its  base; 
the  first  cnndition  changing  gradually  to  the  last  in  the 
descent  of  iba  bowels. 

Conlormably  to  this  definition  of  villi,  none  exist 
either  in  the  stomach  or  colon,  for  there  we  have  only 
the  venous  meshes.  The  villi  of  the  jejunum  are 
about  the  thirtieth  of  an  inch  high,  and  those  of  the 
ileum  about  one  sixtieth. 

The  superliciiil  veuous  layer  has  great  regularity  in 
the  ileum,  and  the  conical  villi  stand  out  beautifully 
from  its  partitions,  or,  in  equivalent  language,  from  the 
divisions  of  the  follicles.  In  the  upper  part  of  the 
small  intestine  the  follicles  are  in  equal  number  to 
what  they  are  in  the  ileum;  the  regiilarity  of  their 
arrangement  being  interrupted  by  the  long  serpentine 
and  oval  villi;  but  invariably  the  same  venous  inter- 
texture exists,  and  forms  in  both  the  chief  bulk  ot  the 
villi  by  passing  into  them. 

In  the  stomach  the  fulHrhx  vary  much  in  size,  and 
there  is  an  arrangement  wliereby  many  of  the  smaller 
ones  are  seen  to  open  into  the  larger.  On  an  average 
about  235  are  found  upon  every  eighth  of  an  in<'h 
square,  which  would  give,  of  course,  to  an  inch  square, 
sixty-four  times  that  amount,  or  14,400  follicles;  and 
conceding  the  whole  stomacli  to  present  an  area  of 
!)0  inches,  which  is  probably  below  the  mark  when  this 
organ  is  moderately  disteniled,  iis  exhibited  in  the  pre- 
paration upon  which  fliis  calculation  is  founded,  tlie 
entire  number  of  follicles  is  one  m  'tlliov  liro  luindred  and 
11  ine/j/six  tliunannd. 

The  greiiter  uniformity  of  size  of  these  follicles  in  the 
colon,  and  its  even  surface,  enable  us  to  count  them 
with  more  cei  tainty;  and  they  appear  to  exist  at  the 
beginning  of  this  gut,  at  the  rate  of  about  400  for  ev*;ry 
eighth  of  an  inch  square  ;  ami  in  the  sigmoid  flexure 
at  the  rate  of  about  '.^OO  to  the  same  urea :  they  become 
in  fact  both  smaller  ami  less  numerous  in  descending 
towards  the  anus. 

Admitting  the  entire  area  of  the  colon  to  be  500 
inches,  and  19,200  of  these  follicles,  on  an  average,  to 
exist  on  every  square  inch,  the  aggregate  number  will 
be  nine  millions  six  hundred  tliottsand. 
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Again,  estimatiug  the  whole  area  of  the  mncons  coat 
of  the  small  intestiues  at  1440  inches,  and  allowing  for 
interruption  occasioned  by  villi,  about  twenty-live  thou- 
sand follicles  are  found  upon  every  square  inch,  and 
the  two  numbers  multiplied  produce  ihirfij-si.v  millions. 

The  entire  number  of  follicles  in  the  whole  aliment- 
ary canal  is,  by  the  preceding  e3timate,/o)7i/-si.r  millions 
eight  hundred  and  ninety-six  thousand.  1  am  very  far 
from  pretending  to  have  counted  them  all,  but  have 
made  an  approximation  to  the  actual  number  by  observ- 
ing sections  of  dirt'erent  portions  of  the  same  subject, 
and  verifying  the  observations  upon  other  subjects. 
The  external  surface  of  the  cutis  vera  presents,  as  it 
were  in  outline,  the  same  arrangement;  the  venous  re- 
ticular intertexiure  appearing  broader,  not  quite  so  per- 
fect, and  more  shallow,  and  forming  the  papillce  :  but  as 
additional  experiments  are  wanting,  it  may  be  passed 
over  with  this  transient  notice;  perliaps  indeed  a  more 
skilful  hand  in  adopting  the  hint  may  perfect  the  details. 

In  the  stomacli,  the  largest  of  these  follicles  is  about 
one  ninety-eighth  of  an  inch  in  diameter,  and  the  small- 
est about  one  four-hundred-and-ninetieth.  In  the  colon 
the  largest  is  about  one  tvvo-hundred-and  forty-Sfth  of 
an  inch  in  diameter,  and  the  smallest  about  one  four- 
hundred-and-ninetieth.  In  the  small  intestiues  their 
size  varies  in  about  the  same  ratio  as  in  the  colon,  Imk 
they  are  much  more  irregular  in  shape,  being  scattered 
more  in  groups  in  consequence  of  the  villi  intervening. 
Some  of  them  penetrate  obliquely  towards  the  founda- 
tions of  the  villi;  hence,  wlien  examined  from  the  exte- 
rior, their  distrilnition  is  more  regular,  and  they  are 
seen  lodged  in  the  cellular  coat  of  the  gut. 

I  have  endeavored  to  keep  the  estimate  of  the  number 
of  follicles  below  what  otlier  calculators  would  make  it 
upon  an  observation  of  my  preparations  and  a  fair  mea- 
surement of  the  area  of  the  alimentary  cannl,  lest  the 
number  should  seem  excessive  anil  incredible.  I  have 
therefore  the  most  reasonable  assurance  of  being  within 
bounds  on  that  point.  I  may  now  ask  their  use.  Is  it 
to  secrete  or  absorb  ?**»»**  por  my  own 
part,  I  am  much  inclined  to  adopt  the  opinion  of  their 
absorbing  faculties. 

Notwithstanding  the  facility  with  which  I  can  detect 
these  follicles,  I  have  failed  entirely  under  various 
means  of  examination,  in  finding  any  orifices  to  Peyer's 
glands,  in  the  dried  intestiues  ;  they  appear  to  be  merely 
small  lenticular  excavations  in  its  substance,  and  wher- 
ever a  cluster  of  them  exists,  it  disturbs  the  arrange- 
ment of  the  villi,  and  gives  to  them  a  scattering,  un- 
equal distribution.  I  would  also  suggest  very  respect- 
fully to  anatomists  whether  our  knowledge  in  regard  to 
them  is  sufficiently  exact  to  render  further  inquiry  use- 
less. For  my  own  part,  it  appears  that  this  subject  re- 
quires some  additional  attention. 

[^Remarlcs  on  the  Structure  of  the  Mucoxis  Cont  of  the 
Alimentary  Canal;  by  W.  E.  Hohnee,  M.D.,  Professor 
of  Anatomy  in  the  University  of  Pennsylvania.'] 

NOTE  A,  nEFEBiiED  to  in  1165,  1255. 
The  Orphan  Asylum  of  Albany,  N.  Y.,  was  founded 
in  December,  1829.  Orphans  and  other  destitute  child- 
ren of  the  city  were  gathered  into  it,  to  the  number  of 
from  seventy  to  a  hundred  and  thirty.  The  house  at 
first  occupied  was  too  small  forthe  good  accommodation 
of  so  large  a  number,  but  great  pains  were  taken  to 
keep  it  clean  and  well  ventilated.  One  room  was  set 
apart  for  a  nursery  or  sick  room,  and  a  woman,  with 
sometimes  one  or  two  assistants,  employed  to  nurse  the 
sick  and  feeble.  Drs.  .Tames  and  Green  were  the  at- 
tending physicians.  Great  attention  was  paid  to  the 
personal  cleanliness  of  the  children,  and  their  regimen 
generally  as  to  bathing,  clothing,  air,  exercise,  etc.,  was 
intended  to  preserve  and  promote  health.  Their  diet 
consisted  of  fine  bread,  rice,  Indian  puddings,  potatoes, 
and  other  vegetables  and  fruit,  with  milk;  and  to  these 
was  added  flesh  or  flesh  soup  once  a  day. 


A  large  and  commodious  house  having  been  built  for  I 

the  purpose,  the  children  were  removed  to  it  in  April,  i 

1833.    In  September,  183,3,  a  change  was  commenced  i 

in  the  diet  of  the  children,  and  in  the  course  of  three  I 

months  they  were  brought  fully  into  what  is  popularly  ! 

called  '  the  Graham  system  of  living."    In  August,  183(1,  ; 

the  following  account  of  the  institution  was  published:  | 

"  It  is  now  more  than  six  years  since  this  institution  was  estab-  I 
lisliecl,  and  aliout  three  since  the  new  regimen  was  adopted,  so  I 
that  the  time  has  been  nearly  equally  divided  between  the  regimen  i 
which  embraced  animal  food  and  that  which  excluded  it.  From 
the  commencement  to  the  present  time,  new  inmates  liave  been  | 
occasionally  received  into  the  asylum  from  the  almshouse  and  ' 
from  the  city,  and  most  of  these  children  have  been  in  very  poor  I 
health,  and  some  of  them  exceedingly  diseased.  During  the 
whole  period,  also,  children  have  from  time  to  time  been  placed  I 
out  in  families,  wlien  they  had  arrived  at  a  proper  age. 

"The  aveiage  number  of  children  in  the  asylum  has  been 
about  eighty.  During  the  first  three  years  the  changes  were  some- 
what more  frequent  than  they  have  been  during  the  last,  but  dur- 
ing the  last  three  years  there  has  been  a  large  proportion  of  very 
small  children.  Under  the  first  regimen  the  children  were  washed 
all  over  once  in  two  or  three  weeks;  under  the  new  regimen  they 
have  been  washed  all  over  every  morning  in  the  summer,  and 
three  times  a  week  in  the  winter.  Under  the  new  regimen  the 
house  has  been  much  larger  and  more  airy  and  convenient  than 
that  which  was  occupied  most  of  the  time  while  under  the  old  | 
regimen.  Now  then.  Jet  us  look  at  the  general  results.  During  I 
the  ftrst  three  years,  or  while  the  first  regimen  was  observed, 
from  four  to  six  children  were  continually  upon  the  sick  list  in 
the  nursery,  and  a  nurse  constantlv  employed  to  take  care  of 
them,  and  sometimes  the  number  of  lihe  sick  was  greatly  increased, 
and  one  or  two  assistant  nurses  necessary.  The  attendance  of  a 
physician  was  found  necessary  once,  twice,  or  three  times  a  week 
uniformly,  and  deatlis  were  frequent.  In  the  sumn  er  of  1832, 
the  epidemic  cholera  made  its  appearance  among  the  children  of 
the  asylum,  and  carried  off  six  or  eight  of  them ;  and  let  it  be  ob- 
•  served,  that  during  the  cholera  season,  the  proportion  of  flesh  and 
flesh  soups  was  consic'erably  increased  in  the  diet  of  the  children. 
During  the  whole  period  of  the  first  three  there  were  twenty- 
eight  deaths. 

"  The  new  regimen,  it  has  been  stated,  was  gradually  intro- 
duced at  the  close  of  1833.  While  this  change  was  taking  place, 
a  child  was  received  into  the  asylum,  diseased  with  scald  head. 
This  disease,  when  once  introduced  into  such  an  institution,  is 
rarely  arrested  till  every  inmate  has  had  it,  and  it  sometimes 
takes  years  to  expel  it  j  but  in  this  instance  it  was  so  promptly 
and  vigorously  met  by  a  salutary  regimen,  that  it  was  wholly  ar- 
rested and  driven  from  the  institution  before  it  had  extended  to 
half  of  the  children.  The  nursery  was  soon  entirely  vacated,  and 
the  services  of  the  nurse  and  physician  no  longer  needed  ;  and  for 
more  than  two  years  following,  no  case  of  death  nor  of  sickness 
took  place  in  the  asylum.  Within  tlie  last  twelve  months  there 
have  been  three  deaths  in  the  institution.  One  of  them  was  an 
idiot  child  received  some  months  before  from  the  almshouse ;  this 
child  was  of  extremely  imperfect  organization,  and  low  order  of 
vitality;  its  bones  were  soft  and  flexible,  and  in  all  respects  it  | 
was  so  miserable  a  mass  of  organic  existence,  when  brought  to 
the  asylum,  that  no  one  expected  it  would  long  survive.  It  how- 
ever continued  to  live  on  for  several  months,  and  tlien  died  sud- 
denly. The  second  case  was  also  an  idiot  child  received  from 
the  almshouse  in  a  bad  state  of  disease,  and  died  soon  after  it 
was  brought  to  the  asylum.  The  third  case  was  a  child  which  ' 
likewise  came  from  the  almshouse  in  an  advanced  stage  of  dis- 
ease, and  died  very  soon  after  it  was  received  into  the  asylum. 
At  the  same  time  two  or  three  other  children  were  received  from 
the  almshouse  wretchedly  diseased,  but  they  have  been  restored  i 
to'  health.  j 

"  We  see,  therefore,  that  excepting  the  scald  head  brought  into  | 
the  asylum  at  the  very  commencement  of  its  new  regimen,  and  j 
the  few  cases  of  disease  imported  from  the  almshouse  within  the  '; 
last  year,  and  excepting  the  death  of  the  two  idiots  and  one  other  j 
child,  all  of  which  came  to  the  institution  with  the  grasp  of  death  | 
upon  them,  there  has  been  no  case  of  death  nor  of  disease  in  the  I 
asylum  during  the  last  three  years,  or  since  the  new  regimen  has 
been  adopted.  And,  therefore,  it  is  speaking  truth  most  strictly  to 
say  that  not  a  single  case  of  death  nor  of  disease  has  taken  place 
in  the  institution  within  the  last  three  years,  from  causes  existing 
in  the  asylum ;  on  the  contrary  (to  use  the  language  of  the  Report 
of  the  Board  of  Managers) — '  under  this  system  of  dietetics  the 
health  of  the  children  has  not  only  been  preserved,  but  those  who 
came  to  the  asylum  sickly  and  weak  have  become  healthy  and 
strong  ;  and  greatly  increased  in  activity,  in  cheerfulness,  and  in 
happiness.'   It  may  be  said  by  some  that  most  of  this  remarkable  j 
improvement  is  attributable  mainly  if  not  wholly  to  the  change  of  , 
situation ;  but  let  it  be  remembered  that  the  old  regimen  was 
continued  five  months  after  the  children  were  removed  to  the  new  | 
house  which  they  have  since  occupied,  and  that  but  little  appa- 
rent improvement  in  the  health  of  tlie  children  took  place  before 
the  new  regimen  was  adopted ;  up  to  the  very  period  at  which  the 
change  was  commenced,  the  nursery  was  continued,  and  on  the 
day  when  they  began  to  adopt  the  new  regimen  there  were  six 
children  on  the  sick  list.    But  almost  from  that  very  day  there 
began  to  be  a  manifest  improvement  in  the  health  of  tlie  children, 
and  in  a  short  time  the  nursery  was  wholly  vacated,  and  hB«  ever 
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since  been  entirely  unoccupied,  except  temporarily  by  the  few 
cases  of  imported  disease  already  mentioned. 

"  Miss  Grimwood,  the  superintendent,  and  Miss  Clark,  the 
principal  teacher,  state  that  since  the  new  regimen  has  been  fully 
adopted,  there  has  been  a  remarkable  increase  of  health,  strength, 
activity,  vivacity,  cheerfulness,  and  contentment,  among  the 
children.  Indeed  they  appear  uniformly  to  be  perfectly  healthy 
and  happy,  and  the  strength  and  activity  which  they  exhibit  are 
truly  surprising. 

"  That  an  airy  situation  and  a  clean  and  well  ventilated  house 
are  of  prime  importance  to  the  health  of  such  an  institution,  no 
one  who  understands  the  subject  can  entertain  a  doubt;  but  in 
order  to  arrive  at  correct  conclusions  in  matters  of  this  kind,  every 
particular  and  circumstance  should  be  carefully  examined  and 
justly  estimated.  In  the  case  before  us,  it  is  fully  evident  that  the 
change  of  situation  was  neitlier  the  sole  nor  the  principal  cause 
of  the  astonishing  improvement  in  the  health  of  the  children. 
Nor  can  we  justly  consider  the  substitution  of  the  coarse  for  the 
iine  bread,  nor  the  abandonment  of  animal  food,  the  sole  cause  of 
such  an  improvement;  but  the  improvement  resulted  from  the 
co-operation  of  all  these  causes :  it  was  the  effect  of  a  correct 
regimen  throughout,  embracing  the  diet,  sleeping,  bathing,  cloth- 
ing, exercise,  and  intellectual  and  moral  discipline.  And  such  a 
regimen,  adapted  to  the  physiological  laws  of  human  nature,  con- 
stitutes what  is  called  '  the  Graham  system.' 

"Miss  Grimwood  and  Miss  Clark  also  state  that  the  change  in 
the  temper  and  disposition  of  the  children  since  they  have  adopt- 
I  ed  their  new  regimen  is  very  great ;  they  have  become  less  turbu- 
I  lent  and  irritable  and  peevish  and  discontented,  and  far  more 
i  manageable  and  gentle  and  peaceable  and  kind  to  each  other; 
and  tills,  say  the  superintendents,  is  not  the  result  of  a  want  of 
spirit  and  energy,  but  of  a  healthy  state  of  the  whole  system — a 
general  serenity — an  absence  of  morbid  irritation. 

"  '  The  effect  of  the  new  regimen  on  the  intellectual  powers  of 
the  children,'  says  Miss  Clark,'  '  has  been  too  obvious  and  too 
striking  to  be  doubted.  There  has  been  a  great  increase  in  their 
mental  activity  and  power;  the  quickness  and  acumen  of  their 
perception,  the  vigor  of  their  apprehension,  the  discriminating 
energy  of  their  comprehension,  and  the  power  of  their  retention, 
daily  astonish  me !' " 

From  August,  1836,  at  which  time  the  foregoing  ac- 
count was  written,  until  November  following,  the  child- 
ren of  the  asylum  all  continued  in  excellent  health.  In 
November  two  of  them  were  somewhat  indisposed  for 
two  or  three  days,  and  then  recovered  their  usual  health, 
and  all  continued  well  until  March,  1837.  In  the  second 
week  of  IMarch  the  small  pox  appeared  in  the  asylum, 
and  in  twenty-four  hours  six  of  the  children  exhibited 
symptoms  of  that  disease;  or,  as  the  event  proved,  three 
of  them  had  the  genuine  .small  pox,  and  three  of  them 
the  Tarioloid.  These. children  were  from  three  to  twelve 
years  of  age.  Alarming  as  this  disease  is  considA-ed,  it 
was  here  nearly  stripped  of  its  terrors  ;  for  it  was  so 
mild  as  scarcely  to  interrupt  the  regular  proceedings  of 
the  institution.  One  little  girl  was  remarkably  full  of 
the  genuine  small  pox,  yet  she  was  scarcely  ill  at  all, 
and  did  not  complain  in  the  least,  nor  did  she  take  any 
medicine.  All  she  wanted  was  brown  bread.  Indeed 
this  was  the  only  thing  that  any  of  them  seemed  to  crave 
while  the  disease  was  upon  them.  A  little  boy  four 
years  of  age,  who  had  been  about  nine  months  in  the 
asylum,  and  who  came  there  in  a  very  full  habit,  and 
had  evidently  been  accustomed  to  gross  living,  and  was 
from  the  first  much  afflicted  with  worms,  had  the  small 
pox  far  more  severely  than  any  other  child,  and  the  dis 
ease  left  him  much  more  exhausted  than  it  did  any  of 
the  others.  This  little  fellow  had  scarcely  thrown  off 
the  small  pox  before  he  was  taken,  in  his  feebleness  and 
exhaustion,  with  the  hooping  cough,  and  in  spite  of 
every  care,  sunk  under  his  complicated  difficulties,  and 
died.  Another  little  boy  had  the  small  pox  very  full, 
but  he  hardly  seemed  to  mind  it  at  all,  and  soon  threw 
off  the  disease  as  a  light  and  harmless  tiling.  By  an 
untimely  accident,  however,  he  was  exceedingly  exposed 
at  the  moment  he  began  to  recover,  and  took  a  violent 
cold  ;  the  lung  fever  set  in,  and  after  four  or  five  days' 
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sickness  he  died.  The  three  children  which  had  the 
varioloid  were  so  lightly  affected  that  their  indisposition 
was  scarcely  perceptible.  In  fact,  except  in  the  case  of 
the  little  boy  troubled  with  worms,  the  disease  was  so 
light  and  mild  in  all  the  children,  that  it  hardly  made 
any  change  in  their  diet,  studies,  or  amusements,  and 
play ;  and  the  disease  did  not  seem  to  impair  their  con- 
stitution in  the  least :  they  ro.se  from  it  at  once,  and 
went  on  as  if  they  had  not  been  sick. 

Almost  immediately  after  the  .small  pox  had  left  the 
asylum,  the  hooping  cough  made  its  appearance  there, 
and  eight  or  ten  of  the  small  children  had  it.  Except- 
ing the  little  boy  already  named,  whom  it  found  aflSicted 
with  worms  and  extremely  exhausted  from  small  pox, 
none  of  them  minded  this  last  disease  at  all.  They  con- 
tinued in  school  as  usual,  ate  and  played  as  usual.  They 
occasioned  no  trouble  during  the  night ;  nothing  was 
given  them  but  their  usual  food  and  drink,  and  nothing 
extra  was  done  for  them.  Their  cough  was  very  light 
and  easy,  and  none  of  them  complained. 

After  the  hooping  cough  had  left  the  asylum,  all  its 
inmates  remained  in  good  heAlth  for  about  six  weeks  or 
two  months. 

About  the  first  of  June,  1837,  wheat  being  very 
scarce  and  high-priced,  and  those  who  provided  for  the 
asylum  not  being  aware  of  the  importance  of  the  child- 
ren's being  supplied  with  unbolted  wheat  meal  bread, 
furnished  the  institution  with  fine  fiour  made  of  foreign 
wheat,  which  had  been  a  little  heated  during  the  pas- 
sage. When  the  children  commenced  eating  bread  made 
of  this  flour  they  were  all  in  fine  health,  hut  they  had  not 
continued  to  eat  it  more  than  four  weeks  before  about 
fifteen  or  twenty  of  them  began  to  have  sore  eyes,  and 
in  the  course  of  three  or  four  weeks  more  there  were 
thirty  cases  of  .scarlet  fever,  and  of  these  two  terminated 
in  death.  Still,  however,  this  disease  was  so  modified 
by  the  general  regimen  of  the  institution,  that  not  more 
than  three  or  four  out  of  the  thirty  subject  to  it  were 
confined  to  their  beds  by  it,  nor  did  they  require  much 
extra  attention. 

That  there  was  a  very  close  relation  as  to  cause  be- 
tween the  sore  eyes  and  the  scarlet  fever,  was  at  least 
strongly  indicated  by  the  fact  that  no  child  which  had 
sore  eyes  had  the  scarlet  fever. 

About  the  first  of  September  the  asylum  was  again 
furnished  with  a  small  supply  of  unbolted  wheat  meal, 
and  from  this  time  till  the  first  of  January,  1838,  all  the 
inmates  of  the  institution  enjoyed  excellent  health.  At 
the  commencement  of  the  present  year  some  change  took 
place  in  the  board  of  managers,  and  a  new  caterer  was 
appointed,  who  supplied  the  institution  with  fine  flour  of 
second  quality,  but  sweet  and  good.  In  the  course  of 
three  or  four  weeks  from  the  time  the  children  com- 
menced eating  the  bread  made  of  fine  flour,  a  number  of 
them  began  to  have  sore  eyes  again.  The  superintendent 
now  feeling  confident  of  the  cause  of  this  complaint, 
stated  her  convictions  to  some  of  the  managers,  and  told 
them  that  the  children  must  have  the  coarse  wheat  meal 
bread,  or  their  health  could  not  be  preserved.  In  the 
mean  time  she  endeavored  to  make  the  evil  as  light  as 
possible,  by  giving  the  children  very  little  of  the  fine 
bread,  and  sustaining  them  principally  on  good  potatoes 
aiid  apples.  Very  soon  after  this,  however,  a  full  supply 
of  the  coarse  flour  came,  and  from  that  time  to  the 
present— now  about  five  months — the  health  of  ail  the 
inmates  of  the  asylum  has  been  excellent  and  unin- 
terrupted. 

Albany,  June  12,  1838. 


VOCABULARY,  OR  DEFINITIONS. 


Abnoiimal— irregular,  deformed,  out  of  the  truly  natural  state 
condition,  order,  or  manner.  ' 

Acute  disease— disease  which  comes  on  suddenly,  with  violent 
symptoms,  and  soon  comes  to  a  crisis. 

Alimentary  canal— the  stomach  and  intestines;  the  cavity  which 
receives  and  digests  the  food,  31  r. 

Albuminous- partaking  of  albumen,  or  a  substance  like  the 
wliite  of  an  egg. 

Anastomosis-properly  the  communication  of  one  vessel  with 
another:  when  applied  to  other  tissues  it  means  to  unite,  to 
join,  to  run  one  into  another. 

Anus-mouth  of  the  rectum  thro'  which  the  faces  are  disch.arged. 
heart  3?/'^^'  arterial  orprincipal  blood-vessel  leading  from  the 

Aperient— opening,  laxative. 

Asphyxia— a  suspension  of  the  action  of  the  heart  and  arteries,  as 

in  swooning,  fainting. 
Atony— relaxation,  debility,  want  of  tone,  1180,  Note. 
Auricle— (a  little  ear);  applied  to  the  two  upper  cavities  of  the 

heart,  which  resemble  an  ear,  368. 
Bronchia— the  branches  of  the  wind-pipe  in  the  lungs. 
Cachectic--a  vitiated  state  of  the  soUds  and  fluids;  a  general  want 

of  health  and  tone. 
Calculi  (plural  of  calculus)  — concretions,  stone-like  substances 

formed  m  the  bladder,  kidneys,  gall-bladder,  etc. 
Ca  iber- the  diameter  of  a  body,  the  capacity  of  a  tube. 
Calorific— producing  heat,  489. 
Capillar}'— very  small,  hair-sized. 
Cerebrum— the  brain,  2G5. 
Cerebellum— the  little  brain,  264. 

Cerebro-spinal— the  brain  and  spinal  mariow  taken  together,  229. 
tervicle— belonging  to  the  neck,  ISi). 

Chronic  disease— disease  of  long  standing,  which  comes  on  by 

imperceptible  degrees. 
Chy;e--the  fluid  formed  from  the  chyme,  and  from  which  the 

blood  is  formed,  153,  456. 
Chylopoiclic— having  the  power  to  form  chyle. 
Chyme— the  digested  food  in  the  alimentary  cavity,  435. 
Cinentious— having  the  color  of  ashes. 
Coecum— a  portion  of  the  large  intestine,  346. 
Colon— the  main  portion  of  the  large  intestine,  338,  346. 
Congestion— an  accumulation  of  blood  in  apart,  an  over-fulness 

ot  the  vessels. 

Corpora  quadrigemina— four  small  ganglions  lying  at  the  top  of 

the  medulla  oblongata,  250. 
Corpus  callosum— the  great  commissure  of  the  brain,  267,  271. 
Corpuscle— an  extremely  small  body,  a  minute  particle. 
Crassamentum— the  clot,  or  thick  red  part  of  the  blood  which 

separates  from  the  serum,  482. 
Cribriform— resembling  a  sieve  or  riddle,  perforated  with  holes. 
Cutis  vera — the  true  skin. 

Diaphragm— the  membranous  partition  which  divides  the  body 
into  two  large  cavities,  175,  363. 

Diabetfcs— disease  of  the  kidnevs,  producing  an  excessive  quan- 
tity of  urine. 

Depuration— cleansing,  purifying. 

Duodenum— the  first  twelve  inches  of  the  small  intestine,  338. 
Emphysematous— inflated,  blown  up,  distended  mth  air. 
Encephalic— within  the  skull,  the  contents  of  the  cranium. 
Epigastric — round  about  the  stomach. 

Epiglottis— the  little  valve  that  closes  the  top  of  the  windpipe  in 

the  act  of  swallowing,  340. 
Et  seg.—{el  sequitur),  and  the  following. 
Facial — pertaining  to  the  face. 
Fascicle— a  little  bundle. 

Fauces— the  throat,  the  cavity  behind  the  tongne. 
Fibro-cartilage— cartilaginous  structure  with  fibrous  arrangement. 
Filamentary— thread-like. 

Pinal  cause— purpose  or  end  for  which  a  thiiig  is  made,  or  exists. 
Follicle— a  little  glandular  sac,  333. 
Foramen — a  hole,  an  opening. 

Function — the  office  of  an  organ  : — thus,  digistioo  is  the  function 

of  the  stomach. 
Functional — pertaining  to  function. 

Functional  result— tlie  effect  of  function :— thus,  chyme  is  the 

functional  re.sult  of  digestion. 
Ganglion — a  knot,  bulbous  enlargement  of  the  nervous  substance. 
Gastric— belonging  to  the  stomach. 

Glosso-pharangeal— belonging  to  the  tongue  and  pharynx. 
Glottis— the  opening  or  mouth  at  the  top  of  the  windpipe,  354. 
ilepatic— belonging  to  the  liver. 

Humoral  pathology— disease  as  connected  with  the  humors  or 

fluids  of  the  body. 
Hypoglossal— under  the  tongue. 

Idiopathic  disease— an  original  disease  of  some  particular  part, 
one  that  is  not  sympathetic,  does  not  spring  from  another. 

Idio.syncrasy — a  peculiar  temperament  or  predisposition. 

I leo-coecal— pertaining  to  the  ileum  andcoecinn,  346. 

Ingesta— the  contents  of  the  stomach  after  a  meal  is  made. 

Inorganic,  not  being  arranged  into  organs,  or  by  organs;  stones 
and  all  substances  not  vegetable  nor  animal  are  inorganic. 

Inosculate — to  unite,  themouth  ofonevessel  opening  into  another. 

Jejunum — the  second  portion  of  the  small  intestine,  so  called  be- 
cause mostly  found  empty,  388. 


Lueteals— small  vessels  that  form  the  chyle  and  convey  it  to  the 

thoracic  duct,  387. 
Lamina — plates  or  sheets.  ' 
Larynx— the  top  of  the  windpipe,  'M>3,  354. 

Lymphatics— small  vessels  that  form  the  lymph  and  convey  it  to 

the  blood-vessels,  38&. 
Medulla  oblongata— the  }\enA  of  the  spinal  marrow,  244. 
Menstruum— a  dissolvent,  a  fluid  holding  other  siibilances  in  a 

liquid  state,  482. 
Meso-colon— the  membrane  which  as  a  curtain  holds  the  colon  in 

its  place,  350. 
Mesentery- the  curtain  of  the  sTnall  intestine,  350. 
Molecular— pertaining  to  molecules  or  minute  atoms. 
Morbid— diseased,  unhealthy. 

Mucous  membrane— tlie  memb.rane  which  lines  the  stomach, 

lungs,  etc.,  289. 
Nasal  fossje— the  canals  of  the  no«e. 

Normal— truly  natural  and  proper-  state,  fonn,  condition,  action. 
(Esophagus— the  meatpipe.  338. 

Olivary  bodies— portions  of  the  me  dulla  oblongata,  244. 
Omenta— the  caul  or  the  fatty  curLiini  that  cover  the  bowels,  350. 
Ophthalmic — pertaining  to  the  eye. 

Organic— having  organs,  or  being  organized,  any  vegetable  or 
animal  body,  or  any  solid  substan  ce  belonging  to  such  bodies. 

Osseous— bony.    Ossification— form  ation  of  bone. 

Papula;— the  little  velvety  tufts  or  e  minences  formed  by  the  fine 
terminations  of  nerves  and  vcs.sels,  287. 

Pancreas— a  gland  lying  behind  the  s  t/miach,  ."42. 

Pathology— the  science  of  disease,  eve  rythiiig  ])ertaininglodispasr. 

Pelvis — the  basin  formed  by  the  hip  L'ones  and  others  at  the  lower 
part  of  the  trunk. 

Pericardium— the  membianous  sac  th  at  surrounds  the  heart,  368. 

Penostium— the  fibrous  membrane  th  at  .surrounds  tlie  bones,  169. 

Peristaltic— the  worm-like  motion  of  t  be  intestines,  445. 

Peritoneum— the  outer  coat  of  the  sto;  naeh  and  intestines,  330. 

Pharynx — the  funnel-shaped  muscular  bag  at  the  top  of  the  meat- 
pipe,  333,  347. 

Plirenitis— delirium  or  frensy  from  infl  immation  of  the  1-vain,  etc. 

Physiology— the  science  of  life,  compi  ehending  all  the  vital  pro- 
perties, powers,  functions  and  laws  c  f  living  bodies. 

Physiological  dejiression-a  state  of  e?  diaustion,  and  relaxation, 
and  want  of  tone  or  energy,  1180. 

Physiologico- psychological  science— intellectual  and  mor.il  phy- 
siology ;  or  the  science  of  man's  inte  Uectual  and  moral  nature 
as  connected  with  the  organs  and  fun  ctions  of  the  living  body. 

Pleura — the  membrane  that  lines  the  ch  est,  etc.,  361. 

Plexus — a  net- work  of  nerves  or  vessels. 

Pneumo-gastric — pertaining  to  the  lungs  and  stomach. 

Preternatural— more  than  is  natural,  oi  consistent  with  sound 
health. 

Prophylactic— preserving  health,  condu  cive  to  health. 
Psychology— the  dbctrine  of  the  soul,  in.cluding  .--.ll  the  properties, 

powers,  functions  and  laws  of  the  intjllectual  and  moral  nature 

of  man. 

PuerpSral — pertaining  to  child-bearing. 
Pulmonary— belonging  to  the  lungs. 

Pylorus— the  muscular  ring  at  the  lower  orifice  of  the  stomach. 

Ramuscles — minute  branches. 

Rectum — tlie  lower  part  of  the  large  intestine ,  338. 

Kenal — pertaining  to  the  kidneys. 

Hugse — the  wrinkles  or  small  folds  of  the  sto:mach,  349. 

Saponaceous— having  the  quality  of  soap. 

Scirous — indurated,  liard,  knotty. 

Sebaceous  follicles — producing  an  oily  or  fa-tty  substance. 
Secernent — secreting,  as  follicles  and  glands  ,  333. 
Semilunar  ganglion — the  central  brain  of  or  ganic  life,  226. 
Sero  fibrous — partaking  of  the  character  of  the  serous  mid  fibrous 

structure 
Serous— thin,  watery;  like  whey. 

Serous  membrane — the  membrane  which  lines  the  closed  cavities, 

and  exhales  a  thin  watery  fluid  or  vapor  ,  176,  350. 
Serum — the  watery  part  of  the  blood,  4S2. 

Solar  plexus— the  great  central  nervous  p.'  lexus  of  the  body,  226. 

Stamina — the  fundamental  powers  of  the  constitution. 

Tissue,  cellular,  muscular  and  nervous —  the  three  general  forms 

of  structure  in  the  body,  312. 
Tissue — a  particular  arrangement  of  fibre!  or  filaments  in  an  organ. 
Therapeutics — the  discovery  and  applical  ion  of  remedies  in  curing 

disease.  ^ 
Trachia — the  windpipe. 

Trifacial  nerve — the  nerve  of  sensation,  -  etc.,  with  three  branches 

distributed  to  the  face,  etc.,  254,  ei  si-q. . 
Trisplanehnic  nerve — see  220. 
Turgescence — swollen,  enlarged. 
Vascular — consisting  of  vessels,  see  313. 
Vasculo-nervous — consisting  of  vessels  a  nd  nerves,  287. 
Vena  cava — ^tlic  great  venous  trunk,  see  37S. 

Vena  porta — a  particular  apparatus  of  veins  connecting  the  ali- 
mentary canal  and  I'vcr,  see  381. 
Venous  blood — the  dark  purple  blood  oj "  the  veins. 
Villi — tlie  velvety  pile  of  the  mucous  m  embrane,  287. 
Viscera — the  internal  organs,  see  313. 
Vulnerary — adapted  to  heal  wounds. 


